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THE WEAPONEER 




The Baltimore 
Steam Battery 

Scientific American— May 25, 1861 

See PMJB Vol . 1 , page 64 

The annexed engraving represents a perspective 
view, taken from a photograph, of the famous 
steam battery, about which so much has been 
said within a few weeks, as being in process of 
construction by the Messrs. Winans of 
Baltimore. From a letter by Mr. Thos. Winans, 
published in the Baltimore papers, it appears 
that the machine belongs to the city of 
Baltimore, and that the only ground for con- 
necting the name of the Winanses with it is the 
fact that it was sent to their shop for repair. It 
was invented by Charles S. Dickinson, of 
Cleveland, Ohio, and patented August 9, 1859. 

Its capabilities and advantages arc set forth in 
the following terms by the inventor: 

“As a triumph of inventive genius, in the ap- 
plications and practical demonstration of cen- 
trifugal force (that power which governs and . 
controls the universe, and regulates and impels 
the motion of planetary bodies around the 
sun), this most efficient engine stands without 
a parallel, commanding wonder and admira- 
tion at the simplicity of its construction and the 
destructiveness of its effects, and is eventually 
destined to inaugurate a new era in the science 
of war. 

Rendered ball proof, and protected by an 
iron cone, and mounted on a four-wheeled car- 
riage, it can be readily moved from place to 
place, or kept on march with an army. It can be 
constructed to discharge missiles of any capaci- 
ty from an ounce ball to a 25 pound shot, with 
a force and range equal to the most approved 
gunpowder projectiles, and can dishcarge from 
one hundred to five hundred balls per minute. 

For city or harbor defense it would prove 
more efficient than the largest battery; for use 
on the battlefield, the musket caliber engine 
would mow down opposing troops as the 
scythe mows standing grain; and in sea fights, 
mounted on low-decka* steamers, it would be 
capable of sinking any ordinary vessels. 

In addition to the advantages of power, con- 
tinuous action and velocity of discharge, may 
be added economy in cost of construction, in 
space, in labor and transportation; all of which 

Continued on Page 2 



The Art of 

Weaponry 

By Kurt Saxon 

MEN have been fascinated by weapons since the first true men selected 
weapons worth keeping. Sub-men obviously hurled rocks and sticks at game, 
predators and other sub-men. But objects picked up and used once and then 
discarded are hardly weapons, except in a legal sense. The true weapon was an 
object worth keeping and carrying around. 

Only when stones and clubs of the right shape and balance were appreciated 
and kept, could the art of weaponry advance. Only then did man rise above the 
animals and dominate the earth. 

So the appreciation of weapons is an almost instinctive preoccupation of the 
most practical of our species. Moreover, danger to the system inspires farsighted 
men to arm themselves and their fellows. 

The student of weaponry, as well as the professional weaponeer, is an asset 
to his culture. The more he knows, the more territory he can defend, either as 
an individual or by supplying less well-armed friends and neighbors. There is also 
a strong profit motive in making weapons to sell. 

THE WEAPONEER details weapons of all kinds and all eras and explains how 
they work. 

The 1883 gunsmithing course will be of practical interest to modern gunsmiths, 
gun collectors and those who would like to reproduce or repair the old models. 
It also shows how the Afghans and Pakistanis make their guns as there is a lot 
of hand work described. (Now in BLACK POWDER GUNSMITH) 

The other 19th Century reprints of weapons developed before and during the 
American Civil War illustrates the intellectual interest in weaponry by our most 
respected ancestors. 

For those who like medieval weaponry, to reproduce as working models, or as 
attractive wall hangings to sell, the Popular Mechanics series will be appreciated. 

THE WEAPONEEER also details improvised weaponry in the finest tradition 
of THE POOR MAN’S JAMES BOND. Regardless of the availability of conventional 
weaponry you can feel secure. 

You will be able to defend your home and loved ones with the most outrageous 
infernal gagetry imaginable. Your territory will be a nightmare of boobytraps, mines 
and alarm devices. 

Suffice It to say that, although the knowledge in THE WEAPONEER 
is legal, its application may be a felony, but that’s your lookout. 

I take no moral stance: I will leave moral considerations up to the individual. 
Knowledge must be available to anyone who wants it for whatever purpose, 
whether practical or whimsical. Individuals who cannot be trusted with lethal 
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would be small in comparison to the cost and 
working of batteries of cannon, and the equip- 
ment and management of a proportionate 
force of infantry. The possession of this 
engine— ball proof and cased in iron— will give 
the powers using it such decided advantages as 
will strike terror to the hearts of opposing 
forces, and render its possessors impregnable 

to armies provided with ordinary offensive 
weapons. 

Its efficiency will soon be practically 
demonstrated, and the day is not far distant 
when, through its instrumentality, the new era 
in the science of war being inaugurated, it will 
be generally adopted by the Powers of the Old 
and New Worlds, and, from its very destruc- 
tiveness, will prove the means and medium of 
peace.’* 

The construction of the gun is represented in 
Fig. 2. A steel gun barrell, bent at an elbow as 
shown, is caused to revolve by steam power 
with great velocity; when the balls, being fed 
into the perpendicular portion, which is at the 
center of revolution, are thrown out of the 
horizontal arm by centrifugal force. A gate, J, 
keeps the balls from flying out until the barrel 
is in the desired position, when this gate is 
opened by the action of the lever, C, and the 
balls permitted toe$cof» 

To moke sure against accident from the 
chonce issuing of balls when the barrel is not in the 
proper position, a strong wrought iron cosing sur- 
rounds the gun, with a slit in one side through which 
the balls may pass, as shown in Fig. 1. Our cut 
represents the balls as being fed in singly by hand, 
but in oction it is proposed to feed them in with a 
shovel. Mr. Winans soys that the shot from this gun 
will cut off o nine inch scantling at the distonce of half 
a mile. 




The battery is represented in our engraving as 
standing in front of messrs. Winans' extensive works 
in Baltimore, a part of the buildings being 
represented. 



In 1837, Benjamin Reynolds, of Kinderhook, N.Y., 
constructed a centrifugal war engine for discharging 
bullets in a stream from a tube. It was operated by 
two men, one standing at each side working a crank, 
and turning it in the same manner as two men operate 
a windlass. The bullets, we understand, were taken 
from a hopper at the center of a revolving drum and 
thrown out at the circumference, the oction being 
similor to that of a rotary pump. A small war engine 
of Mr. Reynolds' was tried at West Point, in 1 837, 
before General Worth and several other officers of 
the United States Army, and it is stated that, at 1 10 
yords distance from the target, it sent 1 ,000 2-ounce 
balls in a minute, through 3 Vi inches of hard pine 
plank. 



THE WEAPONEER 

knowledge should be put away. Responsible citizens must be free to do as they 
please and not be bound by restrictions normally placed on an irresponsible 
minority. 

I will not play the role of public guardian. I will not hold back information from 
decent people because a few morons and psychotics might buy the book. 

As world civilization crumbles, the Liberal hearts go out to the 
degenerates causing its fall. The decent citizen is ignored and increas- 
ingly disarmed. The predator is favored over his victim. 

With THE WEAPONEER, I hope to turn the tide. Let the authorities remove the 
cancer from our societies, rather than enslaving us on their behalf. If their rights 
are to be considered above ours, we have no recourse but to go for overkill. 

If dangerous parasites are to be favored over good citizens, then good citizens 
must become even more dangerous. This won’t save our system. It’s too late But 
we will thereby defeat them and thus survive. 

ATLAN will proceed to publish material which will enable anyone, regardless 
of his situation, to defeat any antagonist. I provide knowledge of the weapons 
needed for any contingency. 

My definition of a weapon is any method of overcoming an enemy. It may in- 
volve simply outthinking him with a good mind, harassing him with dirty tricks, 
thwarting him with legal machinations or eliminating him with deadly force. 

Even so, this knowledge is not simply being thrown to the winds. There has 
at least been an attempt at selection. ATLAN’S goal in THE WEAPONEER is to 
arm the best in our society against the worst. We will advertise only in adult 
magazines geared to the thinking of our kind of people 

If you were sent a copy of THE WEAPONEER, it is because you are probably 
alert to the decline of our system. This alone makes you one of the elite, worthy 
of being so armed. You either have something of value to offer the next genera- 
tion or can help destroy those who would be a threat to the next generation. 

You may neither have the moxie nor the background to master all the skills 
in the first twelve issues. But as the course unfolds, you’ll so far outstrip your 
foes that they’ll be putty in your hands, if you let them live at all. 

If the subject matter seems harsh, you must realize you’re living in a harsh world. 
Moreover, things will get worse before we can make them better If you are what 
you hope you are; if you can be what you may have to be to continue, you’ll drop 
your illusions fast. Only realists will be a functional part of the future. 
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THE WEAPONEER 



After this it was taken to Washington, and ex- 
periments mode with it before a committee of Con- 
gress and several military officers, with results 
similar to those obtained at West Point. At this triol 
the committee exercised great perseverance; first, in 
regard to its power and range, and, second, in regard 
to the number of shots projected in a given time. 

On this occasion the power applied was as before, 
one man at eoch of the two cranks. The torget, three 
thicknesses of one inch pine planks, at the distance of 
ISO yords. Each ball was projected through the 
target, foiling from three to four hundred yards 
beyond it into the Potomac River. They were not so 
successful, however, in determining the number of 
shots thrown in a given time. In this test sixty balls of 
2 oz. were ploced in a tin tube of sufficient size and 
length to contain them. One end of the tube was then 
ploced at the admitting orifice of the battery, into 
which they were carried by the action of gravity and 
the exhausting disposition of the machine. The spoce 
of time taken for the projection of sixty shots was so 
small a portion of a second thot the committee could 
not report ony specific spoce of time at all. 

The Scientific American — June 1661 



On the 21st of December, 1854, A. Smith, D. 
McKenzie and James Thompson, of England, took out 
a patent for discharging bullets from a gun by using 
very high pressure steam as a substitute for powder. 
The steam was contained in a very strong, small 
boiler, and was admitted and cut off by a valve to 
discharge the shot in the same manner that steam is 
admitted behind a piston in an engine. The boiler 
was surrounded by a bath of molten metal heated to 
1,100° Kali. This was a true, but a very foolish steam 
gun. 

An anccdoto is told of the Duke of Wellington to 
the effect that, after having examined Perkins' steam 
gun with great attention, and having asked a number 
of pertinent questions relating to Its weight, the means 
of moving it, getting up steam, &c., he dryly ob- 
served, Well, if steam guns hod been invented first 
what a capital improvement gunpowder would have 
been.” Wc do not consider thht the Duke of Welling- 
ton’s opinions were infallible icspccting inventions, or 
that he was a mau of what may be called •* brilliant 
intellect," but he had a vast fund of plain common 
sense, and the multitudinous appendages of the steam 
gun convinced him that it was unfit for the purposes 



of war. A steam gun could throw a stream of bullets 
upon the advancing hcsul of a storming column, but 
with four guns in battery a perfect stream of canister 
may also bo thrown upon an attacking party nml 
produce more destructive results. 



REBUTTAL TO “ABSURDITY” 

By Kurt Saxon 

The principal of hurling missiles by centrifugal force 
by steam or gas engine is sound. The objection thot 
eight pounds of gunpowder is cheaper than maintain- 
ing a 60 horsepower engine is absurd. The averoge 
small car of today gives up to 1 00 horsepower ond a 
large pickup will get up to 400. I suppose a tank 
would get a couple of thousand horsepower. 

So, for today's machinery the centrifugal cannon or 
mochinegun would be very economical, compoct and 
mobile. I don't know why the concept was abandoned, 
except maybe for the design of the vehicle as shown 
on poge one. Now. anyone could adopt the principal, 
turning his runabout into a battle wagon of ferocious 
power. 



ABSURDITY OF STEAM AND CENTRIFUGAL GUNS 

Thu public mind ha* been aoinewbat exercised 
respecting the steam gun which was captured on its 
trip from Haiti more to Hauler's Ferry, but nothing 
can be more absurd than the attempts which have 
been made to apply steam directly and indirectly in 
projecting bullets -large and small— for purposes of 
warfare. To project 32-pound balls by centrifugal 
mechanism, a steam engine of no less than GO-horse 
power is necessary. With a cannon, wo can obtain 
the same result with eight pounds of gunpowder for 
every shot. For discharging bullets by steam power, 
a furnace, a boiler, steam engine and centrifugal 
machine are required ; with gunpowder, the cannon 
answers for furnace, boiler, engine and projecting 
machine. How complicated the mechanism by the 
former method— how simple the latter. 

The principles of science lead us to pronounce 
emphatically n gainst *hv«m when compared with gnn- 
po«d< r. as an expansive agent for projecting shot. 
The ignition and expansion of gutipowdei \u almost 
instantaneous, and it is applied directly project tho 
missile. The heat of burning fuel used in generating 
steam is really the primary force in tho boiler, just as 
the heat of the ignited gunpowder is in the cannon. 
The difference between the instantaneous combustion 
of the powder and the slow combustion of the coal 
will convince any person how superior the former is 
to the latter as a force for projecting missiles of war 
The powder is more expensive than coal, but it is no 
more expensive than it is superlatively effective. 

Jncob l’erkins(our countryman, residing in London), 
obtained a patent May 15, 1824. The shell was filled 
partially with water, and was closed at the rear end 
with a fusible metal plug. It was placed in a highly 
heated furnace, and so arranged in connection with 
a discharging tube that, when it attained to a veiy 
high temperature, tho plug melted, the steam then 
flashed out, and, by it* reaction, threw tho shell out 
of the tube. It was an attempt to use steam as a sub- 
stitute for gunpowder in shells, and was a failure. The 
centrifugal gun of Robert McCarty, of this city, which 
has been tried two or threj times j % .. the foot 

of Thirty third street, North river, was patented as 
far back as December 31, 1838. It is essentially com- 
posed of a hollow rcvolviug wheel, which discharges 
itn balls through a tube at the periphery by centrifu- 
gal action. By applying a steam engino to drive the 
wheel of this gun, instead of two men worklDg 
cranks, wo really have the Baltimore gun in its most 
essential features. 



Survival Shooting 



By Ralph Abbott 



I am speaking to those of you who are 
proficient with firearms who would like 
to learn point shooting. 

Point shooting is a method of 
shooting without the use of sights and 
is valuable in low light conditions and 
when you need to get off a shot faster 
than you can acquire a sight picture, 
sometimes it is called snap shooting. 

Point shooting is as instinctive as 
pointing your finger but polishing it to 
precision takes many hours of practice 
with expensive ammo. Until now. 

I have developed a method of teaching 
point shooting in a very short time 
without the use of ammunition that you 
can learn in your living room. 

Point shooting is most often used with 
a pistol but is very effective with a rifle 
also. 

Here is my method: 

First of all unload your weapon. Next 
select a target such as a calendar or pic- 
ture, stand across the room facing the 
target in a normal stance, weapon in 



hand. 

Stare at the target long enough to fix 
the location in your mind, close your 
eyes, and point the weapon at the target, 
quickly open your eyes and check the 
sight alignment. 

Off a little? Try again correcting the 
sight picture each time until y ou can 
point at a large target every time with 
your eyes closed. 



When you have progressed this far, 
change to a smaller target. By progress- 
ing to smaller targets, you should be able 
to point to a target the size of a dime in 
about 3 or 4 weeks of practice. 

It is important to practice no more 
than 10 minutes at a time in order not to 
become tired, which will throw off your 
coordination. You may practice 2 or 3 
times a day but for ten minutes each ses- 
sion. 

Do not fire live ammunition until you 
have practiced long enough to point at 
the smallest target that your co- 
ordination will allow. This forces you to 
use your instinctive abilities and you will 
be surprised at the results when you do 
go to a target range or your favorite 
plinking grounds. 

I do not pretend to be a technical ex- 
pert on firearms or shooting. Paper 
targets leave me with a case of the blahs 
and silouette shooting is not my bag. I 
leave the chickens cackeling and the 
rams baaing. 

What I am is a survival shooter. This 
means putting meat on the table in every 
situation which it is possible to encounter 
with the least waste of either meat or am- 
munition. 



Ralph Abbott 
“Country Cousin” 
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The Nasal SprayerX^XX** " ^ ^ 

A " race with Formaldehyde 



As a Weapon 

Mum Thu most mtfuctlv toad* 
By Kurt Saxon 

For a conceals ble weapon, as deadly 
as you want to make it, you can’t beat the 
nasal spray (not mist). Sprays holding 
anti h ista m i n es can be found in any 
grocery or drug store for about $1.39 or 
leas. Vicks, Dristan and several other 
brands will give you all you need to fight 
off or kill any attacker. 

They are easily emptied of their 
legitimate contents and refilled with 
whatever liquid substance you choose. 
Simply tilt the spray toward the sink and 
squeeze repeatedly until empty. 

Since the contents are non-toxic you 
might use the original medicine to prac- 
tice on a target across the room. 

To refill, Just put the poison you like 
best in a bowl, squeeze the emptied 
sprayer and stick it’s nozzle under the li- 
quid. Release the pressure and a lot of li- 
quid will be sucked up. 

If it doesn’t seem to want to suck in, 
lust hold it by it’s sides and squeeze and 
that will force the flat front and beck to 
draw up the liquid. It might take a few 
squeezings to get it completely filled, 
when nearly full, bold it up to a light and 
squeeze until a drop appears to be com- 
ing out of it’s nozzle. Then poke it down 
into the liquid and release the pressure 
and it will be completely full. 

Most nasal sprays have screw caps 
which take about two full turns to 
remove. If you have time, this is fine. But 
if you are stopped by a mugger he might 
not give you time to unscrew the thing. 

So if you are in a really unsafe area, 
carry it uncapped in your hand. You 
might also carry it uncapped in your 
shirt pocket. But be careful to have 
something else in your pocket to prevent 
It from tipping over. 

The beauty of such a weapon is that it 
will pass a search unless the searcher 
suspects it, but only if the searcher 
believes you to be more clever than you 
are, which is unlikely. No one is going to 
suspect a common nasal inhaler in your 
pocket 

You can even take the deadliest load on 
a commercial airliher without being 
detected. However, when going up in a 
small plane, make sure the inhaler is 
completely full. If it is only partly full, 
the air inside will expand and cause it to 
leak. So watch that! 

The best all purpose load is For- 
maldehyde. It is highly volatile and 
penetrating. When sprayed into an at- 
tacker’s face it causes terrible pain in the 
eyes, nose and mouth. The victim is total- 
ly out of action for about thirty minutes. 

It will stop the strongest man. Unless he 



c, one shot in the ordering something you don’t under* 
,. will allow you to tand. Otherwise, the guy wants to make a 

disarm him or walk away without any sale and unless you look wierd, he doesn’t 
danger to yourself. care. 

I recently ordered a gallon of For- So when ordering a chemical not usual- 
maldehyde from my drug store and got ly stocked on the druggist’s shelves, 

Look the 



or en- 



nuuaenyae rrom my arug store and got ly stocked on the druggist’s si 
it, no questions asked, for $7.50. Most make up a simple cover story. Lc 
pharmacists will order various chemical up in a rf m m i«*r y book «... 
chemicals for you if they know you and cyclopedia and find it’s uses. Choose a 
know you will be around to collect it common use and tell your druggist that is 

If they ask what you want a chemical what you want it for. For instance, you 
for, it is usually just out of idle curiosity, might tell him you want Formaldehyde 
Or possibly it is to establish the hurt that to preserve lab specimens. This is com- 

Imitation Arms and Armor 

Popular Mechanics— 1913 



PART I 



Genuine antique swords and armor, 
as used by the knights and soldiers in 
the days of old, are very expensive and 
at the present time practically impos- 
sible to obtain. The accompanying 
illustration shows four designs of 
swords that anyone can make, and if 
carefully made, they will look very 
much like the genuine article. 

The drawings are so plain that the 
amateur armorer should 
have very little difficul- 
ty, if any, in building up 

ill 



x 



his work from the illus- 
trations, whether he re- 
quires a single sword 
only, or a complete suit 
of armor, full size. 

The pieces or designs 
in this article are from 
authentic sources, says 
the English Mechanic, 
so that where names are 
given the amateur can 
so label them, and will 
thereby greatly add to 
their interest and value. 

An executioner s’ 
sword of the fifteenth 
century is shown in Fig. 

1. The blade should be i | 
about 27 in. long with a 
handle of sufficient Fig . i 
length to be grasped by 
both hands. The width of the blade 
near the handle is about 2 y 2 in., taper- 
ing down to 1 y 2 in. near the point end. 
Several ridges are cut around the 
handle to permit a firm grip. The 
cross guard is flat and about 1 in. in 
width. 

Mark out the shape and size of the 
blade on a piece of wood y 8 in. thick, 
using a straightedge and a pencil, and 
allowing a few inches more in length 
on which to fasten the handle. Cut out 
the wood with a scroll saw or a key- 
hole saw, triiri the edges down thin 
and smooth both surfaces with fine 
sandpaper. The end for the handle is 
cut about 1 in. wide and 2 in. long. The 
cross guard is cut out And a hole made 



in the center through which to pass the 
handle end of the blade. The handle 
is next made, and if the amateur does 
not possess a lathe on which to turn the 
shape of the handle, the ridges around 
the wood may be imitated by gluing 
and tacking on pieces of small rope. 
The handle is then mortised to receive 
the 1 by 2-in. end of the blade. The 
cross guard is now glued and placed 







Fif. $ 




on 



the blade, then the hole in the 
handle is well glued with glue that is 
not too thick and quite hot. The blade 
with the cross guard is inserted in the 
handle and allowed to set. When the 
glue is thoroughly dry, remove the sur- 
plus with a sharp knife and paint the 
handle with brown, dark red, or green 
oil paint. The blade is covered with 
tinfoil to give it the appearance of 
steel. Secure some pieces of tinfoil 
and cut one s:rip y 2 in. wider than the 
blade and the other % in. narrower. 
Quickly paint the blade well with thin 
glue on one side, then lay evenly ana 
press on the narrow strip of tinfoil. 
Glue the other side df the blade, out on 
the wider strip of tinfoil and glue the 
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mon and so should arouse no suspicion . 

If your druggist does not care to put in 
special orders and you have no other 
source for Formaldehyde, you can make 
up some acrolein or capsicum from easi- 
ly gotten materials, fimrt J f*<* it. 

It may be that you admired Charles 
Bronson in “Death Wish”, wherein our 
hero actually killed all the muggers be 
could. After all, why simply Incapacitate 
a brute only to have him lay for you at a 
later time? 

The best instant killer is Prussic Add. 
You can make it easily by following the 
directions on pagefO of The Poor Man’s 
James Bon^ vol, 1 
Although anyone with easily obtained 
lab gear can make Prussic Add, you 
may want a simpler poison. One such as 
Black Leaf 40 which is Nicotine Sulphate, 
bought at your local garden store. To use 
this property, you need DMSO (Dimethyl 
Sulfoxide). DMSO is a chemical claimed 
to be of use in relieving the pain of ar- 
thritis. It penetrates the skin and takes 

any water soluable chemical into the 
blood stream in seconds. 

If a garden herbicide or insecticide has 
a warning not to be left on the skin, you 
can be sure DMSO will take it into the 
blood stream twice as fast as it would 
orindarily go, fatally. 

A diabolical use for DMSO and the 
poison of your choice is to spread it on 
vour opponent’s steering wheel. It dries 
In about 30 minutes and is not noticeable. 

After driving a while, he would ap- 
parently have a stroke or heart attack. 
There is little likelihood that there would 
be an autopsy, especially if he wrecked 
the car. Even so, who could prove 

‘fiS&awi in most states because 
of the FDA’s doubts of it’s safety. Even 
so, it is advertised for over $20.00 a pint in 
various periodicals such as THE 
SPOTLIGHT. You can get it from any 
veterinarian for about $10.00 a pint Just 
tdl the vet you have an old dog or horse 
who has arthritis. That is what the vets 
use and sell it for. It is sold at the Har- 
rison Health Food Store. Try yours. 

To make your lethal load of Black Leaf 
40-DMSO, just pour out a 2 ounce bottle of 
Black Leaf 40 into a saucer and let it 
evaporate to half it’s volume or one 
ounce. Then mix it with an equal amount 
of DMSO. You now have two ounces of li- 
quid, a good squirt of which is 
guaranteed to kill in three minutes. 

But maybe you are in a hurry. Try 
Potassium Cyanide in saturation. That is 
when you put so much Cyanide in a stop- 
pered test tube with water and after 
shaking vigorously (the test tube) there 
is still some cyanide left at the bottom. 

This means the water cannot hold any 
more in solution. 

In case you can’t get Cyanide, you can 
make all you want from the recipe on 



page 8Zcf ?M7e v.i. 1. 

Mix the Cyanide solution with an equal 
volume of DMSO . A hefty squirt of this is 
guaranteed to kill in two minut es. 

Okay, so you squirt an oppooent with 
le of the above and he neks you to 



death before he dies. Don’t worry; Vm 
ahead of you. 

What you do is mix one-third posion, 
one-third DMSO, and one-third For- 
maldehyde. The one-third Formaldehyde 
will put an attacker out of action as sure- 
ly as if you had dunked his head in a 
bucket of it His pain will toon be ore r. 

If you think the one-third poison isn’t 
enough, you now have time to empty the 
inhaler on him. But all kidding aside, one 
or two good squirts in the face wfll do the 
job. 

So now you have the ultimate weapon 
for defense against an attacker. But 
maybe you want to put someone away 
without your victim or anyone else know- 
ing. Do you remember that Belgian who 
got stabbed in the flank by a Russian 
agent with a sharp umbrella? A tiny 
metal pellet left In his body did him in. 
Three days later he developed what was 
believed to be pneumonia and died. 

A couple of little-bitty holes were drill- 
ed in the little metal ball and filled with 
ridn. Enough ricin to cover the head of a 
straight pin is fatal in three days. 

You don’t need the sharp umbrella or 
even the little metal ball. All you need is 
the ridn and I’ll show you how to make it 
ovt pay* 23 . 

ff-om pajc 4 



overlapping edge and press it around 
and on the surface of the narrow strip. 
The cross guard must be covered with 
tinfoil in the same manner as the blade. 
When the whole is quite dry, wipe the 
blade with light strokes up and down 
several times, using a soft and dry 
piece of cloth. The sword is then ready 
to hang in its chosen place as a deco- 
ration, not for use only in cases of 
tableaux, for which this article will be 
especially useful to those who are ar- 
ranging living pictures wherein swords 
and armor are part of the parapher- 
nalia. 

A Chinese scimitar is shown in Fig. 
2. The handle of this sword is oval 
and covered with plaited cord. In 
making this scimitar, follow the direc- 
tions as for Fig. 1, except that the 
handle has to be covered with a round 
black cord. If it is found difficult to 
plait the cord on the handle as in the 
illustration, wind it around in a contin- 
uous line closely together, and finish 
by fastening with a little glue and a 
small tack driven through the cord into 
the handle. The pommel is a circular 
piece of wood, % in. thick and 5 in. in 
diameter. The length of the handle, 
allowing for a good hold with both 
hands, should be about 9 in., the length 
of the blade 28 in., the width near the 



pommel 1% in. and 3 in. in the widest 
part at the lower end. The sharp or 
cutting edge is only on the short side, 
the other is flat or half-round. 

A Turkish sabre of ancient manufac- 
ture from Constantinople is shown in 
Fig. 3. The handle is painted a dull 
creamy white in imitation of ivory. 
The enamel paint sold in small tins will 
answer well for this purpose. The 
cross guard and blade are covered as 
described in Fig. 1. The sharp edge is 
on the longer curved side, the other is 
flat or half-round. 

A two-handed sword used in the 14th 
and 15th centuries is shown in Fig. 4. 
This sword is about 68 in. long, has a 
cross guard and blade of steel with a 
round wood handle painted black. The 
ball or pommel on top of the handle is 
steel. Both edges of the blade are 
sharp. This sword is made in wood the 
same as described for Fig. 1. 

PART II 

Imitation swords, stilettos and battle- 
axes, put up as ornaments, will look 
well if they are arranged on a shield 
which it nung high up on a wall 
of a room or hall, says the English 

Mechanic, London. The following de- 
scribed arms are authentic designs of 
the original articles. A German sword 
of the fifteenth century is shown in 
Fig. 1. This sword is 4 ft. long with 
the crossguard and blade of steel. The 
imitation 9word is made of wood and 
covered with tinfoil to produce the steel 





Fiflanth Century Swords 



color. The shape of the sword is 
marked out on a piece of avood that is 
about % in. thick with the aid of a 
straightedge and pencil, allowing a 
little extra length on which to fasten 
the handle. Cut the sword out with a 
saw and make both edges thin like a 
knife blade and smooth up with sand- 
paper. The extra length for the handle 
is cut about 1 in. in width and 2 in. 
long. The handle is next carved and a 

mortise cut in one end to receive the 
handle end of the blade. As the handle 
is to represent copper, the ornamenta- 
tions can be built up of wire, string, 
small rope and round-headed nails, the 
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whole finally having a thin coat of glue 
worked over it with a stiff bristle brush 
and finished with bronze paint. 

The crossbar is flat and about 1 in. 
in width. Cut this out of a piece of 
wood and make a center hole to fit over 
the extra length on the blade, glue and 
put it in place. Fill the hole in the 
handle with glue and put it on the 
blade. When the glue is thoroughly 
dry, remove all the surplus with a sharp 
knife. Sheets of tinfoil are secured for 
covering the blade. Cut two strips of 
tinfoil, one about y 2 in. wider than the 
blade and the other */4 in. narrower. 
Quickly cover one side of the blade 
with a thin coat of glue and evenly lay 
on and press down the narrow strip of 
tinfoil. Stick the wider strip on the 
other side in the same way, allowing 
equal margin of tinfoil to overlap the 
edges of the blade. Glue the overlap- 
ping edges and press them around on 
the surface of the narrow strip. The 
crossguard must be covered in the same 
manner as the blade. When the whole 
is quite dry. wipe the blade up and 
down several times with light strokes 
using a soft rag. 

The sword shown in Fig. 2 is a 
two-handed Swiss sword about 4 ft. in 
length, sharp on both edges with a 
handle of dark wood around which is 
wound spirally a heavy piece of brass 
or copper wire and held in place with 
round-headed brass nails. The blade 
and crossbar are in imitation steel. The 
projecting ornament in the center of 
the crossguard may be cut from heavy 
pasteboard and bent into shape, then 
glued on the blade as shown. 

In Fig. 3 is shown a claymore, or 
Scottish sword of the fifteenth century. 
This sword is about 4 ft. long and has 
a wood handle bound closely around 
with heavy cord. The crossbar and 
blade are steel, with both edges sharp. 
A German poniard is shown in Fig. 4. 
This weapon is about 1 ft. long, very 
broad, with wire or string bound 
handle, sharp edees on both sides. An- 
other poniard of the fourteenth century 
is shown in Fig. 5. This weapon is also 
about 1 ft. long with wood handle and 
steel embossed blade. A sixteenth 
century German poniard is shown in 
Fig. 6. The blade and ornamental 
crossbar is of steel, with both edges of 
the blade sharp. The handle is of wood. 
A German stiletto, sometimes called 
cuirass breakers, is shown in Fig. 7. 
This stiletto has a wood handle, steel 
crossbar and blade of steel with both 
edges sharp. 

In Fig. 8 is shown a short-handled 
flail, which is about 2 y 2 ft. long with 
a dark handle of wood, studded with 
brass or steel nails. A steel band is 
placed around the handle near the top. 
The imitation of the steel band is made 
by gluing a piece of tinfoil on a strip 
of cardboard and tacking it to the 
handle. A large screweye is screwed 



into the top of the handle. The spiked 
ball may be made of wood or clay. 
Cover the ball with some pieces of 
linen, firmly glued on. When dry, paint 
it a dark brown or black. A large 
screweye must be inserted in this ball, 
the same as used on the end of the 
handle, and both eyes connected with 
a small piece of rope twisted into shape. 
The rope is finished by covering with 
tinfoil. Some short and heavy spike- 
headed nails are driven into the ball to 
give it the appearance shown in the 
illustration. 

A Russian knout is shown in Fig. 9. 
The lower half of the handle is of wood, 
the upper part iron or steel, which can 
be imitated by covering a piece of wood 
that is properly shaped with tinfoil. 
The whole handle can be made of wood 
in one piece, the lower part painted 
black and the upper part covered with 
tinfoil. A screweye is screwed into the 
upper end. A length of real iron or 
steel chain is used to connect the handle 
with the ball. The ball is made as de- 
scribed in Fig. 8. The spikes in the 
ball are about 1 in. in length. These 
must be cut from pieces of wood, leav- 
ing a small peg at the end and in the 
center about the size of a No. 20 spike. 
The pegs are glued and inserted into 
holes drilled into the ball. 

In Fig. 10 is shown a Sclavonic 
horseman’s battle-axe which has a 
handle of wood painted dark gray or 
light brown ; the axe is of steel. The 
blade is cut from a piece of in. wood 
with a keyhole saw. The round part is 
made thin and sharp on the edge. The 
thick hammer side of the axe is built 
up to the necessary thickness to cover 




the handle by gluing on pieces of wood 
the same thickness as used for the 
blade, and gradually shaping off to the 
middle of the axe by the use of a chisel, 
finishing with sandpaper and covering 
with tinfoil. Three large, round-headed 
brass or iron nails fixed into the front 
side of the handle will complete the axe. 

At the beginning of the sixteenth 
century horseman’s battle-axes shaped 
as shown in Fig. 11 were used. Both 
handle and axe are of steel. This axe 
is made similar to the one described 
in Fig. 10. When the woodwork is 
finished the handle and axe are covered 



with tinfoil. 



PART 111 

Maces and battle-axes patterned after 
and made in imitation of the ancient 
weapons which were used from the 
fourteenth to the sixteenth century 
produce fine ornaments for the hall or 
den, says the English Mechanic. The 
imitation articles are made of wood, the 
steel parts represented by tinfoil stuck 
on with glue and the ornaments carved 
out with a carving tool. 

An English mace used about the mid- 
dle of the fifteenth century is shown in 
Fig. 1. The entire length of this 
weapon is about 24 in. ; the handle is 
round with a four-sided sharp spike ex- 
tending out from the points of six tri- 
angular shaped wings. Cut the handle 
and spike from one piece of wood and 
glue the wings on at equal distances 
apart around the base of the spike. 
The two bands or wings can be made 
by gluing two pieces of rope around 
the handle and fastening it with tacks. 
These rings can be carved out, but they 
are somewhat difficult to make. After 
the glue is dry, remove all the surplus 
thathasbeen pressed out from the joints 
with the point of a sharp knife blade 
and then sandpaper the surface of the 
wood to make it smooth. Secure some 
tinfoil to cover the parts in imitation of 
steel. A thin coat of glue is quickly 
applied to the surface of the wood and 
the tinfoil laid on evenly so there will 
be no wrinkles and without making 
any more seams than is necessary. 
The entire weapon, handle and all, is 
to appear as steel. 

An engraved iron mace of the fif- 
teenth century is shown in Fig. 2. This 
weapon is about 22 in. long, mounted 
with an eight-sided or octagonal head. 
It will be easier to make this mace in 
three pieces, the octagonal head in one 
piece and the handle in two parts, so 
that the circular shield shown at the 
lower end of the handle can be easily 
placed between the parts. The circu- 
lar piece or shield can be cut from a 
piece of wood about % in. thick. The 
circle is marked out with a compass. 
A hole is made through the center for 
the dowel of the two handle parts when 
they are put together. A wood peg 
about 2 in. long serves as the dowel. 
A hole is bored in the end of both 
handle pieces and these holes well 
coated with glue, the wood peg in- 
serted in one of them, the shield put 
on in place and handle parts put to- 
ether and left for the glue to set. The 
ead is fastened on the end of the 
handle with a dowel in the same man- 
ner as putting the handle parts to- 
gether. 

The head must have a pattern 
sketched upon each side in pencil 
marks, such as ornamental scrolls, 
Jeaves, flowers, etc. These ornaments 
must be carved out to a depth of about 
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Ancient Weapons 

14 in. with a sharp carving tool. If 
such a tool is not at hand, or the 
amateur cannot use it well, an excellent 
substitute will be found in using a 
sharp-pointed and red-hot poker, or 
pieces of heavy wire heated to burn out 
the pattern to the desired depth. The 
handle also has a scroll to be engraved. 
When the whole is finished and cleaned 
up, it is covered with tinfoil in imita- 
tion of steel. . The tinfoil should be 
applied carefully, as before mentioned, 

and firmly pressed into the engraved 
parts with the finger tips or thumb. 

A French mace used in the sixteenth 
century is shown in Fig. 3. This 
weapon is about 22 in. long and has a 
wood handle covered with dark red 
cloth or velvet, the lower part to have 
a gold or red silk cord wound around 
it, as shown, the whole handle finished 
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off with small brass-headed nails. The 
top has six ornamental carved wings 
which are cut out, fastened on the 
handle and covered with tinfoil, as de- 
scribed in Fig. 2. 

Figure 4 shows a Morning Star 
which is about 26 in. long. The spiked 
ball and the four-sided and sharp- 
pointed spike are of steel. The ball 
may be made of clay or wood and cov- 
ered with tinfoil. The spikes are cut 
out of wood, sharp-pointed and cone- 
shaped, the base having a brad to stick 
into the ball. The wood spikes are also 
covered with tinfoil. The handle is of 
steel imitation, covered in the middle 
with red cloth or velvet and studded 
with large-headed steel nails. 

A war hammer of the fifteenth cen- 
tury is shown in Fig. 5. Its length is 
about 3 ft. The lower half of the 
handle is wood, covered with red vel- 
vet, with a golden or yellow cord 
wound spirally over the cloth. The 
upper half of the handle is steel, also, 

the hammer and spike. The entire 
handle should oe made of one piece, 
then the hammer put on the base of 
the spiked The spike made with a peg 
in its lower end and well glued, can be 
firmly placed in position by the peg fit- 
ting in a hole made for its reception in 
the top of the handle. Finish up the 
steel parts with tinfoil. 

The following described weapons 
can be constructed of the same mate- 
rials and built up in the same way as 
described in the foregoing articles: A 
horseman’s short-handled battle-axe, 
used at the end of the fifteenth century, 
is shown in Fig. 6. The handle is of 
wood and the axe in imitation steel. 
Figure 7 shows an English horseman’s 
battle-axe used at the beginning of the 
reign of Queen Elizabeth. The handle 
and axe both are to be shown in steel. 
A German foot soldier’s poleaxe used 
at the end of the fourteenth century is 
shown in Fig. 8. The handle is made 
of dark wood and the axe covered with 
tinfoil. Figure 9 shows an English 
foot soldier’s jedburgh axe of the six- 
teenth century. The handle is of wood, 



studded with large brass or steel nails. 
The axe is shown in steel. All of 
these axes are about the same length. 

The ancient arms of defense as shown 
in the accompanying illustrations make 
good ornaments for the den if they are 
cut from wood and finished in imitation 
of the real weapon. The designs shown 
represent original arms of the sixteenth 
and seventeenth centuries. As they are 
the genuine reproductions, each article 
can be labelled with the name, adding 
to each piece interest and value, says 
the English Mechanic, London. 

Each weapon is cut from wood. The 
blades of the axes and the cutting edges 
of the swords are dressed down and 
finished with sandpaper and the steel 
parts represented by covering the wood 
with tinfoil. When putting on the tin- 
foil, brush a thin coat of glue on the 
part to be covered and quickly lay on 
the foil. If a cutting edge is to be 
covered the tinfoil on one side of the 
blade must overlap the edge which is 
pasted on the opposite side. The other 
side is then covered with the tinfoil of a 
size that will not quite cover to the cut- 
ting edge. After laying the foil and 
allowing time for the glue to dry, wipe 
the surface with light strokes up and 
down several times using a soft piece of 
cloth. 
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Partisan, Fork and Halberd 

A French partisan of the sixteenth 
century is shown in Fig. 1. The 
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weapon is B l /> ft. long with a round 
handle having the same circumference 

for the entire length which is covered 
with crimson cloth or velvet and 
studded all over with round-headed 
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Spontoon, Glaive and Voulge 

brass nails. The spear head is of steel 
about 15 in. long from the point where 
it is attached to the handle. The widest 
part of the blade from spear to spear is 
about 8 in. The length of the tassel 
or fringe is about 4 in. 

1‘igure 2 shows a German military 
fork of the sixteenth century, the length 
of which is about 5 ft. with a handle 
of wood bound with heavy cord in a 
spiral form and the whole painted a 
dark color. The entire length of the 
fork from the handle to the points is 
about 10 in., and is covered with tinfoil 
in imitation of steel. 

A Swiss halberd of the sixteenth 
century is shown in Fig. 3. This com- 
bination of an axe and spear is about 
7 ft. long from the point of the spear 
to the end of the handle, which is 
square. The spear and axe is of steel 
with a handle of plain dark wood. The 
holes in the axe can be bored or burned 
out with red-hot iron rods, the holes 
being about *4 in. in diameter. 

Figure 4 shows an Austrian officers’ 
spontoon. used about the seventeenth 



century. It is about 6 ft. long with a 
round wooden handle. The spear head 

from its point to where fixed on the 
handle is about 9 in. long. The edges 
are sharp. The cross bar which runs 
through the lower end of the spear can 
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be made in two pieces and glued into a 
hole on each side. The length of this 
bar is about 5 in. The small circular 
plate through which the bar is fixed can 
be cut from a piece of cardboard and 
glued on the wooden spear. 

A gisarm or glaive, used by Italians 
in the sixteenth century, is shown in 
Fig. 5. The entire length is about 6*4 
ft. The blade is engraved steel with a 
length of metal work from the point of 
the spear to where it joins the handle or 
staff of about 18 in. It has a round 
wooden handle painted black or dark 
brown. The engraved work must be 
carved in the wood and when putting 
the tinfoil on, press it well into the 
carved depressions. 

Figure C shows a Saxon voulge of the 
sixteenth century, 6 ft. long, with a 
round wood handle and a steel axe or 
blade, sharp on the outer edge and held 
to the handle by two steel bands, which 
are a part of the axe. The bands can 
be made of cardboard and glued on to 
the wood axe. These bands can be 
made very strong by reinforcing the 
cardboard with a piece of canvas. A 
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Making the Clay Model and Three Helmet 



small curved spear point is carved from 
a piece of wood, covered with tinfoil 
and fastened on the end of the handle 
as shown. The band of metal on the 

side is cut from cardboard, covered with 
tinfoil and fastened on with round- 
headed brass or steel nails. 

A very handsome weapon is the Ger- 
man halberd of the sixteenth century 
which is shown in Fig. 7. The entire 
length is about 6% ft., with a round 
wooden handle fitted at the lower end 
with a steel ornament. The length of 
the spear point to the lower end where 
it joins on to the handle is 14 in. The 
extreme width of the axe is 16 or 17 in. 
The outer and inner edges of the 
crescent-shaped part of the axe are 
sharp. This axe is cut out with a scroll 
or keyhole saw and covered with tinfoil. 

An Italian ranseur of the sixteenth 
century is shown in Fig. 8. This 
weapon is about 6 ft. long with a round 
staff or handle. The entire length of 
the metal part from the point of the 
spear to where it joins the staff is 15 
in. The spear is steel, sharp on the 
outer edges. 

Figure 9 shows a tilting lance with 
vamplate used in tournaments in the 
sixteenth century. The wood pole is 
covered with cloth or painted a dark 
color. At the end is a four-pronged 

piece of steel. The vamplate can be 
made of cardboard covered with tinfoil 
to represent steel and studded with 
brass nails. The extreme length is 
9 ft. 

The tassels or fringe used in decorat- 
ing the handles can be made from a few 
inches of worsted fringe, about 4 in. 
long and wound around the handle or 
staff twice and fastened with brass- 
headed nails. 



PART V 

The preceeding chapters gave de- 
scriptions of making arms in imitation 
of ancient weapons, and now the am- 
ateur armorer must have some helmets 
to add to his collection. There is no 
limit to the size of the helmet, and it 
may be made as a model or full sized. 
In constructing helmets, a mass of clay 
of any kind that is easily workable and 
fairly stiff, is necessary, says the Eng- 
lish Mechanic, London. It must be 
kept moist and well kneaded. A large 

board or several planks, joined closely 
together, on which to place the clay, 
will be necessary. The size of this 
board will depend on the size of the 
work that is intended to be modeled 
upon it. 

The way to make a helmet is de- 
scribed in the following method of pro- 
ducing a German morion, shown in 
Fig. 1. This helmet has fleur-de-lis in 
embossed work, and on each side is a 
badge of the civic regiment of the 
city of Munich. The side view of the 
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helmet is shown in Fig. 1. 

The clay is put on the board and 
modeled into the shape shown in Fig. 
2. This is done with the aid of a pair 
of compasses, a few clay-modeling 
tools, and the deft use of the fingers. 
The fleur-de-lis are slightly raised, as 
in bas-relief. To aid in getting the 
helmet in correct proportion on both 
sides, and over the crest on top, cut 
out the shape from a piece of wood, 
as shown in Fig. 3, with a keyhole saw. 
This wood being passed carefully and 
firmly over the clay will bring it into 
shape, and will also show where there 
may be any deficiencies in the model- 
ing, which can then be easily remedied 
by adding more clay. The cut-out 

pattern shown in Fig. 4 is the side out- 
line of the helmet. 

Scraps of thin, brown, wrapping 
paper are put to soak in a basin of 
water to which has been added about 
a tablespoonful of size melted and 
well stirred, or some thin glue, and 
left over night to soak. The paper 
should be torn in irregular shapes 
about as large as the palm of the hand. 
After the clay model is finished, give it 
a thin coat of oil — sweet or olive oil 
will answer the purpose very well. All 
being ready, the clay model oiled, and 
the basin of soaked paper near to hand, 
take up one piece of paper at a time 
and very carefully place it upon the 
model, pressing it well on the clay and 
into and around any crevices and pat- 
terns, and continue until the clay is 
completely covered. 

This being done, give the paper a 
thin and even coating of glue, which 
must be quite hot and put on as quickly 
as possible. Put on a second layer of 
paper as carefully as before, then an- 
other coating of glue, and so on, until 
there are from four to six coats of 
glue and paper. When dry, the paper 
coating should be quite stout and 
strong enough for the helmet to be 
used for ornamental purposes. Before 
taking it off the model, which should 
be no difficult matter, owing to the 
clay being oiled, trim off any ragged 
edges of paper with a sharp knife, and 
smooth and finish all over with some 
fine sandpaper. The paper is then 
given a thin coat of glue and sections 
of tinfoil stuck on to give it a finished 
appearance. When the helmet is off 
the model, make holes with a small 
awl at equal distances, through which 
to insert some fancy brass nails, bend- 
ing the points over and flat against the 
inside of the helmet. 

A vizor helmet is shown in Fig. 5. 
This helmet has a movable vizor in the 
front that can be lifted up, a crest on 
top, and around the neck a narrow 
gorget which rests upon the wearer's 
shoulders. The whole helmet, with the 
exception of the vizor, should be 
modeled and made in one piece. The 
vizor can then be made and put in place 
with a brass-headed nail on each side. 



The oblong slits in front of the vizor 
must be carefully marked out with a 
pencil and cut through with a knife or 
chisel. 

In Fig. 6 is shown an Italian casque 
of a foot soldier of the sixteenth cen- 
tury. This helmet may have the ap- 
pearance of being richly engraved as 
shown in one-half of the drawing, or, 
a few lines running down, as seen in 
the other part of the sketch, will make 
it look neat. The band is decorated 
with brass studs. 

An Italian cabasset of the sixteenth 
century is shown in Fig. 7. This hel- 
met is elaborately decorated with fancy 
and round-headed nails, as shown in 
the design. 
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manner as described for Fig. 1. They 
are all covered with tinfoil. 








PART VI 



In Fig. 8 is shown a large bassinet 
with a hinged vizor which comes very 
much forward, so as to allow the 
wearer to breathe freely. This helmet 
was worn about the sixteenth century, 
and was probably used for tilting and 
tournaments. 

A burgonet skull-cap of the seven- 
teenth century is shown in Fig. 9. The 
vizor is composed of a single bar of 
metal, square in shape, which slides up 
and down in an iron socket attached 
to the front of the helmet, and is held 
in any position by a thumbscrew as 
shown in the illustration. 

A hole in the peak of the helmet 
allows it to hang in front of the 
wearer’s face. This contrivance should 
be made of wood, the helmet to be 
modeled in three pieces, the skullcap, 
peak and lobster shell neck guard in 
one piece, and the ear guards in two 
pieces, one for each side. The center 
of the ear guards are perforated. All 
of the helmets are made in the same 



A mass of any kind of clay that is 
easily modeled and fairly stiff must 
be prepared and kept moist and well 
kneaded for making the models over 
which paper is formed to make the 
shape of the articles illustrated in 
these sketches. A modeling board 
must be made of one large board or 
several pieces joined closely together 
upon which to work the clay, says the 
English Mechanic, London. The size 
of the board depends upon the size of 
the work to be made. 

An open chamfron of the fifteenth 
century is shown in Fig. 1. This 
piece of horse armor, which was used 
in front of a horse’s head, makes a 
splendid center for a shield on which 
are fixed the swords, etc., and is a 
good piece for the amateur armorer to 
try his hand on in the way of modeling 
in clay or papier mache work. The 
opening for the animal to put his head 
into is semicircular, and the sides do 
not cover the jaws. As the main part 
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of this armor is worn in front of the 
head the extreme depth is about 4 in. 
The entire head piece must be modeled 
in clay with the hands, after which it 
is covered with a thin and even coating 
of sweet or pure olive oil. A day be- 
fore making the clay model some pieces 
of thin, brown wrapping paper are 

torn in irregular shapes to the size of 
the palm of the hand and put to soak 
in a basin of water in which a table- 
spoonful of size has been dissolved. If 
size cannot be obtained from your lo- 
cal painter, a weak solution of glue 
will do equally well. All being ready, 
and the clay model oiled, take up one 
piece of paper at a time and very care- 
fully place it on the surface of the 
model, pressing it on well and into and 
around any crevices and patterns. Con- 
tinue this operation until the clay 
model is completely covered on every 
part. This being done, give the paper 
a thin and even coating of glue, which 
must be quite hot and laid on as 
quickly as possible. Lay on a second 
layer of paper as carefully as before, 
then another coat of glue, and so on 
until there are five or six coats of glue 
and paper. When this is dry it will 
be strong enough for all ornamental 
purposes. The ragged edges of the 
paper are trimmed off with a sharp 
knife and the whole surface smoothed 
with fine sandpaper. Then carefully 
glue on sections of tinfoil to give the 
armor the appearance of steel. The 
armor is now removed from the model. 

A mitten gauntlet of the fifteenth 
century is shown in Fig. 2. This can 
be made in one piece, with the ex- 
ception of the thumb shield, which is 
separate. The thumb shield is at- 
tached to the thumb of an old glove 
which is fastened with round headed 
nails on the inside of the gauntlet 
The part covering the wrist is a cir- 
cular piece, but the back is not neces- 
sary as it would not be seen when the 
gauntlet is hanging in its place. 

In Fig. 3 is shown a gauntlet of the 
seventeenth century with separately 
articulated fingers. This gauntlet may 
be molded in one piece, except the 
thumb and fingers, which must be made 
separately and fastened with the thumb 
shield to the leather glove that is at- 
tached to the inside of the gauntlet, 
the same as in Fig. 2. 

A breastplate and tassets of the 
sixteenth century are shown in Fig. 

4. The tassets are separate and at- 
tached to the front plate with straps 
and buckles, as shown in the sketch. 
There is a belt around the waist which 
helps to hold the back plate on. At- 
tached to the back of the plate would 
be two short straps at the shoulder. 
These are passed through the buckles 
shown at the top right and left-hand 
corners of the front plate. For decor- 
ative purposes the back plate need not 
be made, and therefore it is not de- 



scribed. The method of making armor 
is the same as of making helmets, but 
as larger pieces are formed it is well 
to use less clay owing to the bulk and 
weight. 

An arrangement is shown in Fig. 5 
to reduce the amount of clay used. 
This triangular-shaped support, which 




can be made in any size, is placed on 
the modeling board or bench and cov- 
ered with clay. This will make the 
model light and easy to move around, 
and will require less clay. It is not 
necessary to have smooth boards; the 
rougher the better, as the surface will 
hold the clay. The clay forms modeled 
up ready to receive the patches 
of brown paper on the surface are 
shown in Figs. 6 and 7. 

A German fluted armor used at the 
beginning of the sixteenth century is 
shown in Fig. 8. The breastplate and 
tassets of this armor are supposed to 
be in one piece, but for convenience in 
making it will be found best to make 
them separately and then glue them 
together after they are taken from the 
model. A narrow leather belt placed 
around the armor will cover the joint 
Fluted armor takes its name from a 
series of corrugated grooves, % in. in 
depth, running down the plate. A 
piece of board, cut into the shape 
shown in Fig. 9, will be very useful 
for marking out the fluted lines. 



PART vn 

The helmets, breastplates and gaunt- 
lets described in parts V and VI can be 
used in making up a complete model 
for a full suit of armor of any size, as 
shown in Fig. 1. All of the parts for 
the armor have been described, except 
that for the legs. Figure 2 shows how 
the armor is modeled on the side of 
the left leg. The clay is modeled as 
described in previous chapters, the 
paper covering put on, and the tinfoil 
applied in imitation of steel. The chain 
mail seen between and behind the tas- 
sets is made by sewing small steel 
rings on a piece of cloth as shown in 
Fig. 3. These rings may be purchased 



at a hardware store or harness shop. 

The whole figure when completed 
is placed on a square box covered with 
red or green baize. The armor should 
be supported by a light frame of wood 
built up on the inside, says the Eng- 
lish Mechanic, London. Two vertical 
pieces are firmly attached to the box 
so they will extend up inside the legs, 
and at the top of them is attached a 
crosspiece on which is placed .a verti- 
cal stick high enough to carry the hel- 
met. The two lower pieces must be 
built up and padded out with straw, 
then covered with red cloth or baize 
to represent the legs. 




In making up the various pieces for 
a full model it will be found very con- 
venient to use rope, a stout cord or 
strings in making up the patterns on 
the parts. Instead of using brass- 
headed nails, brass paper fasteners will 
be found useful. These can be pur- 
chased at a stationery store. Secure 
the kind having a round brass head 
from which hang two brass tongues. 
These are pushed through a hole and 
spread out flat on the opposite side. 
Other materials can be used in the 
place of tinfoil to represent steel. Sil- 
ver paper will do very well, but if 
either the tinfoil or silver paper are 
found difficult to manipulate, go over 
the armor with a coat of silver paint 
put on with a brush. When dry give 
the surface a coat of varnish. 
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Mines and 
Booby Traps 

E m po rium of Novy — 1969 

ENEMY MINE WARFARE 

INTRODUCTION 

The history of mine and boobytrap war- 
fare is almost as long as the history of 
war Itself. Although these devices were 
once considered an unfair and cowardly 
manner of fighting an enemy, nations con- 
tinued to develop and employ mines and 
boobytraps because they provided an effec- 
tive and simple means of Inflicting 
casualties upon an enemy force. 

During the war with Prance, 19^6-195**, 
the Viet Minh used Improvised explosive 
mines and boobytraps effectively against 
the French forces. The VC/NVA have con- 
tinued to improve upon these techniques 
and are employing mines and boobytraps as 
an effective weapons system against free 
world military forces in SVN today. The 
number of Marine casualties, perhaps 
better than any other example, illustrates 
how effective the enemy is with these 
devices. Marines landed in force in SVN 
during March 1965 and during the first 
months of fighting approximately 65-75 
percent of all Marine casualties were 
caused by mines and boobytraps. Much has 
been learned about the enemy's methods of 
employing mines and boobytraps since March 
1965, but despite this knowledge. Marines, 
at an alarming rate, continue to become 
casualties as a direct result of enemy 
mines and boobytraps. During I960, 37-7 
percent of all Marine casualties were 
caused by the accldentlal detonation of a 
mine or boobytrap. In other words, more 
than one of every three Marines killed or 
wounded in SVN becomes a casualty as the 
result of a mine or boobytrap. Although 
a great many detection means, ranging from 
intricate electronic devices to specially 
trained dogs, have been developed, experi- 
ence has shown that an alert Marine , aware 
of what to look for and where to look, is 
the most effective detection device. 




ENEMY DOCTRINE 



Although modified by past guerrilla war- 
fare experience in Vietnam, VC/NVA mine 
warfare doctrine continues to closely par- 
allel that of the Chinese Communist Army. 
Extensive deliberate minefields have not 
been encountered In Vietnam. Rather, the 
enemy employs mines singly or in clusters 
to achieve his purposes. 

In areas occupied and protected by free 
world forces, the enemy employs mines to 
delay and disrupt the use of roads and 
paths and to cause the allies to divert 
forces to guard and clear those routes. In 
addition to the threat to military traffic 
and lawful civilian movement, the free 
world personnel and equipment employed In 
patrolling the roads and In detecting and 



removing mines are prime targets. 

In contested areas where friendly offen- 
sive operations or patrol activities are 
conducted, the enemy employs mines and 
boobytraps to inflict casualties, delay 
and channelize movement, and damage or 
destroy equipment. 



ENEMY SOURCES OF SUPPLY 

The enemy uses a very limited number of 
modern machine-produced mines. The major- 
ity of enemy mines are handmade by the VC 
using U.S. duds, discarded ammunition and 
equipment, and materials thrown away by 
U.S. forces as trash. Ninety percent of 
ail the material in enemy mines and booby- 
traps is of U.S. origin (see fig.l). Of 
all the explosive devices produced locally 
in VC mine factories, 95 percent are anti- 
personnel toobytraps. 

All dud ammunition is a source of enemy 
supply. After airstrikes and artillery 
and mortar missions, enemy salvage teams 
make sweeps to collect duds. Lighter 
ordnance is carried away to preparation 
areas; large bombs and projectiles are 
broken down and stripped on the spot. In 
some cases the larger duds are rigged as 
boobytraps where they have fallen. This 
is especially true when the enemy feels 
the strike or fire mission was a prepara- 
tion for an Infantry attack. 




Figure 1. — Enemy equipment captured 
by Marines on sweep operations in ICTZ. 
Note US M-26 grenade In center of 
picture. Other grenades are locally 
produced using C-ration cans. 

However, dud ammunition is not the only 
source of enemy supply. Carelessly dis- 
carded ordnance of all sizes and in any 
quantity is collected by enemy salvage 
teams. Mortar rounds, rockets, LAAW's, 
grenades, and small arms ammunition aban- 
doned to lighten the load (or improperly 
secured and lost by fast-moving Marines) 
have value as the explosive element in 
boobytraps. Even a single Ml6 round 
ejected to clear a stoppage can be used 
by the enemy. 

Additionally, materials discarded as 
trash and improperly destroyed such as 
ration, ammunition, beer and soda cans, 
batteries, waterproof packaging materials, 
bandoliers, etc., provide the enemy a 
valuable source of supply to support his 
mine warfare operations. These items 
have, on numerous Instances, been employed 
successfully against Marines and their 
equipment . Thorough police of friendly 
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positions upon departure and complete 
destruction of trash are mandatory to den; 
the enemy this source of supply. 



VC MINE FACTORIES 

Primitive VC mine factories are usually 
located in the areas they supply. Great 
care is taken in the camouflage and dis- 
persal of these facilities. Usually con- 
structed underground, effort is made to 
disperse the workshops and storage through- 
out a series of tunnels. These limit 
destruction by working accidents or free 
world force artillery, air and naval gun- 
fire and protect against discovery. As 
important as concealment of the mine 
factory, is the mobility of its personnel 
and equipment. Even while the mine factory 
is being settled in one position, new 
positions are being prepared for rapid 
displacement. Rarely does a mine factory 
remain in one place any longer than a few 
weeks. There is no distinct pattern of 
movement. Factories have been known to 
return to previous positions even after 
that position has been discovered and 
destroyed by Marine forces. 

NVA-trained engineers provide the 
skilled nucleus for the enemy mine fac- 
tories, but supervision and labor are 
primarily VC. The typical output of a 
local VC mine factory is about 135 mines 
and explosive devices per month. 



ENEMY TACTICS 

ANTITANK AND ANTIVEHICULAR MINING 

As we improve in our ability to detect 
mines, the enemy counters with new twists 
such as inoreased use of boobytraps 
attached to a basic mine to create casu- 
alties among mine-clearing personnel ; 
larger mines buried deeper with reduced 
activation pressure; and pressure electric 
detonators with offset devices to explode 
mines under vehicles. Command-detonating 
mines are normally used in densely popu- 
lated areas and pressure-type devices ir. 
Ies3 populated sections. The heaviest 
mining is along lines of communications 
near fixed Installations. 

The enemy makes every effort to avoid 
repeating practices which, when analyzed, 
could indicate a pattern. Therefore', the 

VC/NVA doctrine stresses where to use 
mines, not how. Listed below are a few of 
the kinds of places where enemy antitank 
and antlvehicular mines may be found: 

eRoad Junctions and the areas in the 
vicinity of the road near the Junction, 

with all the mines set to detonate simul- 
taneously . 

# Bridges and the approaches 5 to 15 
meters from the bridges. 

•Old wheel and tread tracks in the 
road, with care taken to duplicate the 
track after mine emplacement. 

•Underneath roads, tunneling in from 
the shoulders . 

ePotholes in the road. 

eAreas recently cleared by free world 
military forces. The enemy replaces the 



mines that have been taken out. 

ANTIPERSONNEL MINES AND BOOBYTRAPS 

Enemy tactics in emplacing antiperson- 
nel mines and boobytraps differ from those 
used in antitank and antlvehicular mining 
only by where they put them. Locations 
most commonly used by the VC/NVA to emplace 
ant ipersonnel mines and boobytraps are: 

•Narrow passages. 

•Paddy dikes. 

•Trail Junctions. 

•Hedgerows and tree lines. 

•Tunnels and caves. 

•Fence lines and gates. 

•Tree branches overhanging trails. 

•Likely CP sites. 

•High ground and ridgelines. 

•Shady areas. 

•Stream fords. 

•Wells and natural watering points 
on streams and rivers. 

•Likely helicopter landing zones. 

^Remember: Any place a Marine frequently 

walks, takes cover, rests, or draws water 
is a likely location for enemy antiperson- 
nel mines and boobytraps. 




The individual Marine can take these 
steps to reduce the effectiveness of enemy 
mines : 



•Wear body armor and helmet. 

•Sandbag vehicle flooring. When possi- 
ble, place a heavy rubber mat over sandbags 
to reduce secondary fragments such as 
shrapnel, sand, stones and pieces of sand- 
bag. 

•Keep arms and legs inside vehicles to 
achieve maximum protection from sandbags. 

•Maintain proper distance from other 
personnel . 

•Don't travel alone. 

•Don't pick up or touch what appear to 
be attractive "souvenirs". The VC/NVA prey 
upon the natural curiosity of Marines and 
their desire to take home a souvenir. 
^ Beware : That "souvenir" is most likely 
a boobytrap. 



(^ Detection Countermeasures 



Once emplaced, a mine or boobytrap must 
be found before it causes multiple casu- 
alties through accidental detonation by 
a Marine. Unfortunately, too many booby- 
traps are discovered only after they 
explode. It is imperative that detection 
techniques be stressed. Detection may be 
by: 



•Visual inspection. At present, the 
best mine and boobytrap detector in“TKe 
Marine Corps is an alert and observant 
Marine . Each Marine must know the areas 
in which boobytraps and mines are normally 
found and be alert for things which "Just 
don't look right." Examples are: 



•Mud smears, mudballs, dung, or a 
board on the road . 

•Apparent road repair, new fill or 
paving patches, ditching or culvert work. 

•Wires leading away from the side of 
the road. 
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•Tripwires across the trails; along 
shoulders of roads at likely ambush sites; 
across the most accessible route through 
dense vegetation; at fords, ditches and 
across rice paddy dikes. 

•Terrain features which do not appear 
natural. Cut vegetation dries and changes 
color; rain may wash away covering material 
and cause an explosive device to sink 
leaving a surface depression; a covered 
device may appear as a mound. 

•Suspicious items in trees, branches, 
or bushes. 

•Markings used by VC/NVA to indicate 
the location of a mine or booby trap. 

•Probing. Suspicious 3pots must be care- 
fully probed with a probe or bayonet. 

• Mine detectors. Mine detectors are 
designed to assist the Individual Marine 
in a detailed, deliberate sweep of a spe- 
cific area, usually a road. Particular 
attention must be given to the time factors 
of the individual sweeping situation, s*nce 
overhasty opening of a road can mean an 
ineffective sweep and quite possibly 
destruction or injury to vehicular traffic 
and personnel. The average sweep rate 
varies from almost nothing to about 5 m.p.h. 
depending, of course, on the proficiency 
of the team and the number of contacts 
encountered. In using detectors, certain 
considerations must be kept in mind: 

•Graveled roads make it difficult for 
the AN/PRS-4 detector to discriminate 
between real and false targets. 

•Metallic debris, such as can tops, 
small arms ammunition cases, and metal 
fragments from artillery rounds fired over 
roads at night to discourage mine laying, 
make it difficult for the AN/P153 detector 
to discriminate between real and false 
targets . 

#The tendency for the enemy to bury 
mines deeper than designed detection depths, 
and to deliberately plant metallic debris 
in the road, calls for additional caution 
in the use of detectors. 

•Operator fatigue. Consideration must 
be given to the fatigue experienced by 
operators after 20 minutes of wearing 
detector earphones. This condition can be 
delayed to 1 or 2 hours by wearing earphones 
over the helmet so that 2 to H Inches exist 
between ear and phone. This also permits 
the operator to hear a verbal alert for 
an ambush. 

•*Use of the Buddy System. This system 
is not only useful in training inexperi- 
enced Marines, but also provides an extra 
margin of safety to the Individuals who 
employ it. Two Marines working together , 
in the same area, have the advantage of 
increased detection capability, mutual 
reassurance, and shared knowledge. 

[^ Destruction Counteraeasur»s 

Once detected, mines and booby traps 
must be marked and/or destroytd in place 
by the discovering person or unit to pre- 
vent accident ial detonation by a following 
unit or Individual Marine. Considerations 
for destruction are: 

•Mines and booby traps should not be 
moved unless absolutely necessary and then 



only by qualified EOD or engineer person- 
nel. Many boobytraps are themselves booby- 
trapped, and if disturbed will detonate the 
associated device. 

•Explosive devices should be destroyed 
by engineers. If engineers are not avail- 
able, then devices may be destroyed by 
selected qualified personnel within each 
unit. 

•Mines and boobytraps may be destroyed 
or neutralized by use of grappling hooks, 
demolitions, and artillery fires. The LVTE 
llnecharge and the LVTE with plow-shaped 
mine excavator (figs. 5 and 6) should be con- 
sidered for use in areas of high mine 
density. 



Avoidance Countermeasures 

Strict application of training and care- 
ful planning of movements through danger 
areas will enable unit commanders and indi- 
viduals to reduoe casualties by simply 
avoiding the explosive devices. The unit 
leader must analyze from the enemy’s view- 
point each area through which he intends 
to move his men. He must ask himself the 
question, "If I were the enemy, where would 
I put the boobytrap?" This question can 
and should Influence both administrative 




Figure 5. --The LVTE firing its organic 
llnecharge to clear mines. 




Figure 6. — The LVTE with its plow-shaped 
mine excavator. 



and tactical movements and is a factor to 
be considered in the scheme of maneuver 
during an attack. Some suggested means 
for avoiding mines and boobytraps are: 

•Stay off trails, footpaths, cart 
tracks, or other likely routes of travel 
as much as possible. Vary routes used to 
villages and key terrain features. Use of 
the same route twice is an invitation to 
the enemy to employ boobytraps. Keep the 
VC/WVA guessing as to which route will be 
used next. 

•Move where local inhabitants move. 
These people know the location of most 
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mines and boobytraps and will avoid these 
areas. In a village, stay near the vil- 
agers and watch which buildings they use. 

Use Vietnamese as guides whenever possible. 

Have sufficient money on hand to pay for 
information on mine and boobytrap locations 
and support VIP. 

•Avoid patterns. Constantly change 
direction of movement. Check times nf 
departure and return of patrols to ensure, 
for example, that all daylight patrols 

don't return before supper and all night- 
time patrols depart after supper. Avoid 
the repeated use of the same bivouac areas. 

•Maintain Intervals of 15 meters be- 
tween men and 100 meters between men and 
tracked vehicles. In view of the fact 
that the effective casualty radius of the 
M26 grenade is 15 meters, and that two or 
more casualties are suffered for each • 
boobytrap grenade accidently detonated, 
the maintenance of proper Interval is most 
important . 

•Move slowly. Rapid movement generates 
carelessness. A unit must be allowed suf- 
ficient time to move to its objective. 

•At times the enemy will show themselves 
only when they want to be seen. When 

pursuing the enemy, be especially alert 
for deliberately emplaced boobytraps on 
the axis of advance. 

•Artillery and mortar fires near and 
in the area of operations will not only 
discourage boobytrap emplacement, but will 
also neutralize devices by sympathetic 
detonation, overturning and burying em- 
placed mines, and rupturing tripwires. 

Employment of these fires beside a road, 
before and during a road sweep, will dis- 
courage command detonation of road mines. 

•At all times, a lightweight stick 
(bamboo) or a slender steel rod can be 
helpful if used to feel for tripwires. 

•Mark detected mines and boobytraps 
so those following may avoid them. 

•Helicopters can be used to extract a 
unit which finds itself in a heavily booby- 
trapped area. 

•At times, the flanks of a road are 
boobytrapped out to 250 meters as an 
obstacle to road sweep security teams. 

Tanks, preceding the infantry, can detonate 
these boobytraps. When trafflcablllty 
permits, tanks moving off and parallel to 
the road sweeps can also reduce tank road- 
mining incidents. Random selection of tank 
travel between road and adjacent terrain 
will keep the NVA guessing as to the actual 
route the tank will take. 

•When on roads, stay in the well-used 
portion and off shoulders. 

•Follow the tracks of the vehicle ahead. 

If there is no vehicle ahead, stay out of 
the ruts. 

•Avoid holes, depressions, and objects 
lying on the road. 

Remember : A boobytrap too easily 

detected can be a ruse resulting in detona- 
tion of other explosive devices emplaced 
nearby . 



Immediate Action To Take When and After 
an Explosive Device Is Tripped 

It is recognized that little reaction 
time exists once the detonation chain 
starts. The maximum delay for the M26 and 
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foreign grenades ranges from to 9 seconds 
If the delay element has been modified, the 
minimum fuse delay can be less than 1 1/2 
seconds. However, since the time available 
cannot be predicted, certain immediate 
action can assist in reducing casualties 
and the degree of personal injury. 

0 Immediate Action 

FIRST: Be alert for the "pop" of the 
exploding cap, the tug cf the 
tripwire, or the warning of 
another Marine. 

SECOND: Sound a warning so that others 
may take cover. 

THIRD: Drop to the ground immediately. 

Immediate action is designed as an instinc- 
tive reaction baaed on minimum fuse delay. 

When using it also remember: 

•Do not attempt to outrun the explosion. 

The 800 fragments of the M26 grenade have 
an initial velocity of over 5000 feet per 
second. During the available delay, how- 
ever brief, an individual can best remove 
himself from the cone of the explosion by 
dropping to the ground. He must assume 
a minimum delay in every case. 

•If possible, when dropping to the 
ground, present the smallest target to the 
force of the explosion by pointing the 
feet in the direction of the charge. 

•All those nearby should drop to the 
ground when the warning is sounded. 

•Do not immediately rush to the aid 
of Marines wounded by mines or boobytraps. 
Frequently there is a second boobytrap in 
the vicinity of the first. The man near- 
est each casualty should carefully clear 
his way to the wounded individual and 
render first aid. Under no circumstances 
should the unit leaders or others crowd 
near the wounded men. 

•Conduct a brief but careful search 
for other explosive devices in the Imme- 
diate vicinity before moving on. 

•If a device is tripped and does not 
explode, follow the same Immediate action 
and then blow it in place. 



UNIT TRAINING 

We have discussed preventive counter- 
mt tsures, tactical countermeasures and 
individual countermeasures. Simply real- 
izing that these countermeasures exist 
isn't sufficient. It is imperative that 
every Marine becomes knowledgeable of and 
proficient in the execution of tne counter- 
measures discussed. This task can be 
accomplished through an aggressive and 
comprehensive unit and individual training 
program. Such training should emphasize: 

•Wearing of helmets and body armor. 

•Dispersion between men. 

• Alertness . 

•Visual detection techniques- 

•Operation of electronic detection 
equipment . 

•Demolition training which enables 
Marines to destroy explosive devices in 
place . 

•Employment of the buddy system. 
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•Avoidance of patterns. 

•Immediate action procedures and action 
to take subsequent to the detonation of an 
explosive device. 

SECTION III 
ENEMY MINE INDICATORS 



If the enemy emplaces mines or booby- 
traps in the vicinity of villages or in 
areas where he moves or expects to move, 
he often indicates the location or direc- 
tion of the explosive devices in some 
manner. The VC/NVA may not always follow 
the examples in this publication in abso- 
lute detail, but as a general rule, the 
indicators are usually found in a regular 
pattern such as sticks or stones in a line 
or sticks placed on or in the ground. This 
regularity of pattern is the danger 3lgnal 
(see fig. 7). Any arrangement of sticks 
and stones which appears unnatural indicates 
a strong possibility of the presence of 




Figure 7. — Note the row of rocks on 
top of bridge beam at the foot of the 
bridge. This is typical of the warning 
signs used by the VC/NVA to warn of 
their mining activities. 



mines and boobytraps. The illustrations 
which follow are examples of marking pat- 
terns Indicating the presence of mines 
and boobytraps which have been encountered 
thus far in SVN . 



ARROW MARKERS 





A. Three sticks are placed ori the trail in 
the form of an arrowhead. The important 
thing to remember is that the point of the 
arrow does not always point in the direction 
of the boobytrap. The symbol can only be 
considered as a means to identify an area 

as being booby trapped . 

B. A variation of the three-stick arrowhead 
shows a fourth stick. Again, no definite 
pattern has been established as to direction 
or the reason for the fourth stick (usually 



broken). But it does mean boobytraps irj 
the area. 

C. The "Y" arrangement is sometimes found 
farther down the trail from the arrowhead 
Indicating the limit of the danger area. 

No pattern or specific distance has been 
established . 

BAMBOO RECTANGLE MARKER 




As shown, this marker usually indicates 
a boobytrap within the square. Most of 
these symbols found have been laid out 
with bamboo 18 to U2 Inches in length. 



BAMBOO MARKER 




A piece of bamboo 6 to 8 Inches long is 
stuck in the ground at an angle of *J5 
degrees. Generally, boobytraps can be 
expected along the axis of the bamboo in 
either direction. 

BAMBOO TRIPOD MARKER 




The bamboo tripod consists of bamboo, 
usually about 18 inches long, tied to- 
gether to form a tripod. Wire, vines, 
cord or string is wrapped around the legs 
near the bottom to hold the tripod in 
place. This device has been found directly 
over punji pits, boobytraps, and mines. 
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BROKEN BUSH OR STICK MARKERS 




A. The enemy has been known to break the 
tops of small saplings and bushes pointing 
the broken part in the direction of the 
boobytrapped area. Usually mines and 
boobytraps are planted 50 to 100 meters 
from this marker. 



B. A stick or length of bamboo broken at 
a right angle and lying across the road or 
trail may mean an enemy mine or boobytraD 
200 to 400 meters ahead. 



BANANA LEAP MARKERS 




A banana leaf or other similar leaf is 
folded down the center with a thin stick 
approximately the thickness of a toothpick 
woven through in two places. In addition 
to marking mines, this may indicate an 
ambush area. There is no pattern as to 
location or distance of mines or ambushes 
from this marker. 

PARALLEL STICK MARKER 




Short sticks or lengths of bamboo laid 
parallel to a road or trail usually mean 
the road or trail is free of mines or 
boobytraps . 



GROWING GRASS MARKER 




Growing grass is sometimes tied to 
form four growing sheaves of grass. The 
tied sheaves form a square of about 6 feet. 
The mine is buried or concealed in the 
center of the square. 



TRAIL MARKERS 




These devices have been used extensively 
together. The mine or boobytrap is placed 
(burled) under two large leaves. In front 
and to the rear, at no special distance, 
stakes are driven. The markers have also 
been used Independently of each other at 
times. 

FORKED- STICK MARKER 




A forked stick is driven vertically 
Into the ground and another stick is laid 
into the fork with the elevated end point- 
ing to the danger area. Distance to 
explosive device is unknown. This sign 
may also indicate enemy direction of 
movement. ROCK V{A1{KEns 



various formations or rocks and small 
stones are used to mark boobytrapped areas 
No pattern of distance or location has 
been established. 
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Three sticks, one on each side of a 
road or trail and one in the middle, 
usually mean the road is not to be used. 
A mine or boobytrap is usually 200 to 
400 meter 8 from the marker. Stones have 
been used in the same manner. 



TRACK MARKER 





The enemy has capitalised on our habit 
of following old vehicle tracks by placing 
mines in these tracks. Mines are some- 
times marked with crossed sticks or an 
arrangement of stones. The location of 
the mine in relation to these markers Is 
unknown. The mine may be under the 
marker or up to 400 meters farther on. 



STAKES WITH X-MARKER 




An M1A1 antitank mine with approximately 
25 pounds of TNT was discovered under this 
marker. The mine had been marked with 
stakes at each corner and three sticks 
forming an "X" over the mine. 

ENEMY MINES AND BOOBYTRAPS 
EXPLOSIVE ANTIPERSONNEL DEVICES 

Mines and explosive boobytraps employed 
by the enemy against friendly personnel 
are limited in type and quantity only by 
the availability of explosive materials 
and the Imagination of the enemy. Any- 
thing that can be made to explode and 
cause injury can be rigged as an anti- 
personnel mine or boobytrap. 

Antipersonnel mines and explosive 
boobytraps are very successfully employed 
by the VC/NVA. Part of this success is 
because Marines are not familiar with the 
physical description of explosive devices 
normally employed by the VC/NVA, and thus 
fail to recognize them prior to accidental 
detonation. 

The following illustrations represent 
some of the devices employed by the 
VC/NVA In SVN . 

MUDBALL MINE 

The mudball mine consists of a hand- 
grenade encased in sun-baked mud or clay. 
The safety pin (pull ring) is removed 
and mud is molded around the grenade. 

After the mud dries it holds the lever 



SUN-ftAKCD MUD OR CfcAV 
APPROX THICK 



SAFETY PIN 
REMOVED 




M20 HANDGRENADE 



of the grenade in the safe position. The 
mudball Is placed on trails or anywhere 
troops may walk. Stepping on the bai] 
breaks the dried mud apart and releases 
the lever detonating the grenade/ The 
U.S. M26 and M33 handgrenades nave been 
the most commonly used grenades for this 
purpose although other lever-type grenades 
may be used. 



TIN CAN ANTIPERSONNEL MINE 




The tin can mine is constructed from 
sheet metal or any discarded metal con- 
tainer (C-ration, beer, or soft drink 
can) . The firing device for the explosive 
Is an improvised fuse with zero delay 
action. A handgrenade fuse may be used 
by removal of the delay element. The mine 
functions by a tripwire attached to the 
pull ring. Pressure on the tripwire pulls 
the pull ring, activating the mine in the 
same manner as a handgrenade. 



CAST-IRON ANTIPERSONNEL 
FRAGMENTATION MINE 




This mine, made of cast iron, resembles 
a stick handgrenade with a very short 
handle. The word "MIN” is often found 
cast into the body. The .handle houses a 
pull-friction igniter. A tug on a trip- 
wire attached to the friction igniter 
will activate the fuse. 



CHINESE COMMUNIST NO. 8 
DUAL-PURPOSE MINE 

Almost identical to the CHICOM No. 4 
Dual-Purpose Mine, this device also has a 
double-acting fuse. Like the No. 4, a 
pressure of 300 pounds on the pressure 
spider or a pull of 10 pounds on an attached 
tripwire will detonate the mine. Slightly 
larger than the No. 4, this mine contains 5 
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pounds 

weight 



nr ®? plosl ^e and has an overall 

f- irst-s iwSASK.. 



BOUNDING FRAGMENTATION MINE 




The bounding mine is improvised from 
expended U.S. M2 bounding mine or M*<8 trip- 
flare cases. A wooden cylinder slightly 
smaller in diameter than the mine case is 
hollowed out so that a standard grenade 
car. fit inside. The wooden cylinder (with 
enclosed grenade) is then fitted into the 
mine case and the grenade's safety pin is 
extracted. When the mine is detonated, 
the cylinder and grenade are propelled 
upward. As the wooden cylinder and grenade 
separate, the handle flies off the grenade, 
activating the fuse. 



VC "TOE POPPER" MINE 




This mine is fabricated of cartridge 
cases or pieces of pipe of various sizes. 
It is loaded with a charge of black 
powder, a primer, and a variety of frag- 
ments for missile effect. When the victim 
steps on the mine, the igniter detonates 
the black powder charge and propels the 
fragments upward. 



CARTRIDGE TRAP 

Pour simple and easily obtainable 
components make up this mine; a bamboo 
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tube, a nail, a piece of wood, and any 
small arms ammunition or M79 round. The 
piece of wood is used as a base. The 
bamboo tube is placed upright on the 




wooden base and a nail is driven up through 
the wood to penetrate the bottom of the 
bamboo. The cartridge is then wedged into 
the bamboo so that the primer is touching 
the point of the nail. Partially buried 
along a trail or path, the pressure of a 
man s foot stepping on the nose of the 
cartridge forces the primer onto the nail, 
firing the cartridge. 



DIRECTIONAL FRAGMENTATION 
MINE (DH-IOT 







Commonly referred to as a "CHICOM or 
VC claymore," this mine has characteristics 
similar to the U.S. Ml8 Claymore Mine. 

Fused electrically, it is a command- deto- 
nating device designed for employment from 
ambush or defensive positions. It has a 
range of 150 to 200 meters and is effective 
against personnel and thin-skinned vehicles 

POMZ-2 ANTIPERSONNEL MINE 




Chinese Communist copies of the Soviet 
POMZ-2 mine are now being employed by the 
VC/NVA. Weighing only U.b pounds, it is 
easily carried and can be emplaced quickly. 
Fused for detonation by tripwire (tension 
release or pressure release), it can also 
be rigged electrically for command deto- 
nation. 

NONEXPLOSIVE BOOBYTRAPS 



The idea of nonexplosive boobytraps is 
as old as man. Prom the simple earth pit 
lined with sharpened stakes to highly 
sophisticated mechanisms of triggered coils 
and latches, the enemy employs them all. 

The principle employed is simply to use 
anything that will catch the victim by 
surprise. 




19 



THE WEAPONEER 



POOR MAN * S JAMES BOND Vol . 



BARBED -SPIKE PLATE 




The barbed-spike plate Is the basic 
element of all enemy nonexplosive booby- 
traps. The plate, a flat piece of wood 
or metal, is used as a base to fasten 
any number of barbed spikes. The spikes, 
ranging in length from several inches to 
several feet, are fastened securely to 
the base. When a man steps or falls on 
the spiked plate, or is struck by one, the 
spikes will penetrate, producing a 
serious wound. 

SPIKE TRAP BOX 




This device is a simple wooden box 
made of boards joined together with four 
corner posts. The box has a lightweight top 
but the bottom is removed. Barbed spikes 
are placed in the ground at the bottom 
pointing upward. This trap is usually 
set up on dirt roads and trails to take 
advantage of favorable camouflage. 

POINTED BAMBOO STAKES 




the stakes are stuck in the ground and 
covered with grass. When a weapon is firea 
or a grenade thrown, troops seek cover and 

are impaled. _ 

SPIKE TRAP PIT 

A trap pit is a large trap box with a 
bamboo top. Stakes are made of sharpened 
bamboo or barbed spikes and used to line 
the box. When a man steps on the trap he 
will fall into the pit. The top turns on 
an axle; therefore, the trap does not need 
to be reset to work again. The pit is 




often prepared as a defensive obstacle and 
then made safe by locking it in place with 
a crossbeam (so it can be crossed safely 
by the enemy) until the desired time of 
use. 

TRAP BRIDGE 

CUT AT THE MOOLC AMO COVERED WITH MUO 




the middle. The cut is then camouflaged, 
with coverings of mud, etc. Barbed spikes 
or sharpened bamboo stakes are emplaced 
under the cut, using the water, mud or 
foliage under the bridge as camouflage. 

The weight of a man on the bridge will 
cause it to collapse, tumbling the victim 
onto the spikes. Like the spike trap pit, 
bridges can be prepared in this manner, 
then braced for normal use. At the 
approach of free world forces the braces 
are removed. 

STEEL ARROW TRAP 





TRW* WIRE CROSSES 
THE ROAD 



This trap utilizes a bamboo tube 
(usually about 3 feet long) as a launcher. 
A steel arrow is placed in the tube. 

Using a block of wood as the bolt, a strip 
of strong rubber for power and a catch to 
lock the rubber strip, the device is fired 
with a tripwire. When the victim trips 
the wire, the latch disengages, allowing 
the rubber strip to launch the arrow. 



BAMBOO WHIP 

A strip of springy bamboo from 3 to 10 
feet in length is used to make a bamboo 
whip. A barbed-spike plate is secured to 
the tip of the bamboo (or several of the 
spikes driven through the bamboo) , and the 
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whip Is drawn back and secured. A tripwire 
is then latched to the whip and the wire Is 
strung across the trail. When a man trips 
the wire, the bamboo Is released, and whips 
around, striking the victim with the spikes. 

ANTITANK AND VEHICLE MINES 



Mines employed by the enemy against 
wheeled and tracked vehicles vary from 
conventional antitank mines of foreign 
manufacture to rigged duds and locally 
produced explosive devices. All the in- 
dustrially produced mines are of the type 
fused for detonation at from 150 to *100 
pounds of pressure. They are buried 
slightly beneath the surface of the ground. 
The enemy generally employs these mines as 
designed but has varied fusing and posi- 
tioning so that there is no definite pattern. 

SOVIET ANTITANK MINE TMB-2 




Designed to avoid detection by a mine 
detector, this mine is constructed of black 
or brown tar-impregnated cardboard. It is 
gauged for activation by a force of 350 
pounds of pressure. Further, it can be 
waterproofed by use of wood and plastic 
sheeting, without losing its nondetection 
characteristic. It contains 11 pounds of 
explosive and has an overall weight of 
15. *♦ pounds. 

CHINESE COMMUNIST NO. 4 
DUAL-PURPOSE MINE 

Intended for employment against both 
vehicles and personnel, this mine incor- 
porates a double-acting fuse that will 
detonate the mine under either of two 
circumstances: The first, when a load of 
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pressure spider; the second, when a pull 
of 10 pounds is exerted on a tripwire 
rastened to the fuse's striker-retainer 
pin. Constructed of creosoted metal, it 

k ?°“ nds of explosive and has an 
overall weight of about 10 pounds. 



CONCRETE FRAGMENTATION MINE 





This mine is constructed of explosive 
encased in a cylindrlcally shaped concrete 
shell with a flat side for stable emplace- 
ment. A 2-inch-dlameter pipe on one end 
of the mine serves as a carrying handle 
and detonator housing. The two swivels on 
top of the mine are used to tie it to an 
object. Usually employed as a command- 
detonating mine, it is equipped with an 
electrical firing device. 



NVA CAST-IRON FRAGMENTATION 
AfiTltANk MlNfi 



Produced in North Vietnam, this egg- 
shaped mine is made of cast iron with 
serrations on its outer surface. Designed 
for command detonation, the mine is fused 
with an electrical detonator and weighs 
12 pounds. 




VC MOUND-SHAPED MINE 



Manufactured locally in VC mine fac- 
tories, this mine contains an iron-pipe 
detonator encased in concrete. Another 
command-detonating mine, it is fused 
electrically and weighs 13 pounds. 
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VC ROUND VOLUME MINE 




Produced locally in VC mine factories , 
this mine is a prototype of numerous other 
VC-manufactured explosive devices. Con- 
structed of sheet metal, with welded seams* 
it generally weighs about 15 pounds, of 
which 13 pounds are explosive. Comsiand 
detonated, it is fused electrically and 
employs two detonators, one in each end of 
the mine. The same principle of construc- 
tion is applied to salvaged artillery shell 
casings, expended LAAW launchers, and most 
other devices using metal containers. 



VC BOX MINE AND DEMOLITIONS 




The VC box mine Is constructed of wood 
utilizing discarded ammunition boxes or any 
scrap material. Mine detectors will not 
locate these devices. They can be water- 



proofed with -plastic sheeting. Box mines 
are produced in various sizes but the most 
common contains about 40 pounds of explosive. 
The mine can be fused for command detonation 
or self-detonation by the use of various 
devices. The explosive charge is usually 
made up of standard Soviet or Chinese 
Communist 1-pound demolition blocks. 

B-40 ANTITANK BOOBYTRAP 




A length of bamboo is emplaced at an 
angle of 45 degrees along the shoulder of 
a road. A B-40 rocket is then placed in 
the bamboo tube and fired electrically by 
command detonation as the tank or vehicle 
crosses the line of fire. 



SOVIET ANTITANK MINE TM-41 




Constructed of blued steel, sometimes 
painted olive drab or white, the TM-41 
carries an explosive charge of 8 pounds 
and has a total weight of 12 pounds. A 
force of 350 pounds of pressure on the lid 
will activate the firing device. With 
very little additional waterproofing it 
can remain operational Indefinitely. 

ANTIHELICOPTER MINING 

The degree of success that the employ- 
ment of helicopters has had on restricting 
and containing VC/NVA activities is evi- 
denced by the enemy's efforts to destroy 
or neutralize these machines. In addition 
to intense ground fire, tne enemy has 
devised numerous helicopter landing zone 
destruction systems. Such destruction 
systems range from the primitive planting 
of long pointed stakes to imaginative 
explosive devices. Because of its design, 
Che helicopter is extremely vulnerable to 
these devices, particulary the rotors and 
airframe . 

HELICOPTER EXPLOSIVE TRAPS 
Qrenades, artillery/mortar rounds, or 
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any other type of exploding ordnance are 
mounted in trees or on the surface of the 
landing zone. The explosive devices are 
rigged for tripwire detonation and the 



wire is strung to loosely emplaced poles. 
The rotorwash of landing helicopters will 
blow the poles from their loose position, 
tripping the device. 

A 13-year-old Vietnamese boy recently 
claimed that the VC had forced him to 
reconnolter helicopter landing zones. The 
boy was instructed by the VC to place 
handgrenades in the zones with strings 
wrapped around the levers, pieces of paper 
attached to the free ends of the strings 
and the rings (pull rings) pulled. Rotor- 
wash from landing helicopters would then 
blow the paper, unwrap the string, and 
release the safety lever. 



Gunpowder 



Manufacture 

Scientific American — May 11 , 18H 

The invention of gunpowder is claimed by the Ger- 
mans for their countryman, Bertholdus 8ch warts ; but 
it is well known to have been in use among the 
Chinese since A.D. 85. 

Some of the best qualities are composed as follows: 

NIT1R. CHARCOAL. SULPHUR. 



Army powder 76 16 10 

Sporting 78 12 10 

Mi “»ng 66 16 20 

French 78 12.88 9.12 



The ingredients are first reduced to an impalpable 
powder in cylinder mills worked by water power, or 
between metallic rollers. It is next weighed, then 
properly mixed in a mixing trough with a wooden 
roller for three hours, and at some mills it is merely 
stirred about in a large tub for a short time ; but 
when this is the case, more time is allowed for incor- 
porating, which is the next process. The cylinders of 
most incorporating mills are two in number, and 
made of a very tough description of stone ; they each 
weigh about three tuns. The bed of the mill on which 
they revolve is of the same material ; but cylinders 
and beds of iron are also much used. The objection 
to iron beds is that they generally wear hollow In the 
middle, and it would be out of the question to have 
stone cylinders and iron beds. The charge which is 
placed in the mill at a time is 42 lbe., and it is moist- 
ened with 2 pints of water, which is placed in the mill 
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with the charge ; but this is varied according to the 
state of the atmosphere. At the end of three hours, 
the charge is withdrawn from the mill to be pressed 
either in a hydraulic or a powerful screw press ; it is 
separated at equal distances by plates of copper so 
that a uniform pressure may be applied to the whole, 
which is about 600 tuns. When taken from the press 
it is in thin solid cakes or layers, called “press cake.” 

This is broken in pieces of about a quarter of an ounce 
in weight, and removed to the corning house where it 
is granulated by placing it in sieves having a rotary 
shaking motion given to them by machinery, with two 
blocks of lignumvita wood which crush the powder 
between them and the sides of the sieve ; two other 
sieves of different degrees of fineness are placed under 
the first, which catch the powder and separate it into 
fine and coarse grain (for artillery and muskets), and 
the dust, or meal powder, falls into a box placed be- 
neath. The powder is now glazed by being placed in 
a cask, which revolves on an axle through the center 
about thirty times in a minute, which takes off all the 
comers of the grains and gives them a polish. 

The last process is drying, which is performed by 
steam, radiation from hot irons, or solar heat ; it is 
sometimes again sifted before barreling, to clean it and 
prevent it from caking together. The pressing and 
glazing processes, although they lessen the effective 
force of the powder, are absolutely necessary ; first, 
to give the powder density, to prevent its breaking 
by carriage ; second, to prevent its absorbing moist- 
ure from the atmosphere, which it is liable to do from 
the alkali which is in the charcoal ; third, to prevent 
the powder losing its power when kept for any length 
of time. The quality of the powder produced depends 
more on the care taken in its manufacture than on 
the exact proportions of the ingredient*. 

COUNCIL TO OUR VOLUNTEERS 
HOW TO PREPARE FOR THE CAMPAIGN 
The Scientific American — May 11, 1861 

(Tht following hints to our volunteers art timtly and should bt hooded. 

— Eds.) 

TO OUR YOUNG SOLDIERS 

1 . Rtmtmbtr that in 0 campaign mort mtn dit from sidentss than by 
tht bulitt. 

2. Lint your blanket with ont thickness of brown drilling. This odds but 
four ouncts in wtight and doubles tht warmth. 

3. Buy a small India rubbtr blanket (only SI .50) to by on tht ground or 
to throw ovtr your shoulders whtn on guard duty during 0 rain storm. 

Most of tht tosttm troops art provided with thtst. Straw to lit upon is 
not always to bt hod. 

4. Tht btst military hat in ust is tht light cobrtd soft fttt; tht crown 
bting sufficitntly high to aMaw spoct for air ovtr tht brain. You can 
fasttn it up as 0 conlintntol in fair weather, or turn it down whtn it is wtt 
or vtry sunny. 

5. Ltt your board grow, so as to prottet tht throat and lungs. 

6. Kttp yow entire ptrson dton ; this prtvt nts ftvtrs and bowtJ com- 
plaints in warm efimatts. Wash your body toch day if possibb. Avoid 
strong cofftt and oily moat. GtntroJ Scott said thot tht too froo ust of 
thtso (togtfhtr with ntgbct in kttping tht skin ebon) cost many 0 sokfitr 
his Sf t in Mexico. 

7. A suddtn chock of perspiration by chilly or night air ofttn causes 
ftvor and death. When thus exposed do not forget your blanket. 

"An Old Soldier." 
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Military 

Pyrotechnics 

of 

Former Days 

Harper’s Magazine — June 1869 

S EVERAL French works* have been publish- 
ed in late years under the authority of the 
French Government on the origin and history of 
the employment of explosive and deflagrating 
missiles in war, which throw a great deal of light 
on the subject, and tend to correct many errone- 
ous ideas which have long been prevalent in rela- 
tion to it. 

The predecessor of gunpowder in the history 
of war has always been considered to be a won- 
derful combustible known as Greek Fire , of 
which the most marvelous accounts have been 
circulating among mankind during the past two 
or three centuries. This Greek fire has been 
supposed to be a combustible possessed of most 
astonishing properties. It was capable of being 
thrown so as to envelop whole buildings, and 
even to overwhelm and destroy complete bat- 
talions on the field. Water would not extin- 
guish it, but only made it burn the brighter. 
Nothing would put it out but drenching it with 
vinegar, or covering it with sand. Its compo- 
sition, it was supposed, was lost in the four- 
teenth century, and had never been recovered. 
The fact that the art was lost was inferred from 
the fact that no substance possessing the won- 
derful properties attributed to the Greek fire 
can be produced at the present day. 

It is somewhat difficult at the present day to 
obtain exact information in respect either to the 
composition of this substance, the construction 
of the engines or other apparatus employed in 
projecting it, or to the effects which it really 
produced. In respect to the machinery, and 
the form of the missiles, we must remember that 
there were no pictorial papers in those days, 
and no photography to preserve for future gen- 
erations the exact realities of form and struc- 
ture connected with the pursuits and usages of 
men. And in regard to the other points, relat- 
ing to the properties of the substance, and the 
actual effects produced, far less reliance can be 
placed on the statements of even intelligent, 
cultivated, and careful men than might be sup- 
posed at the present day. For the line of de- 
marcation between the natural and the super- 
natural — between what is and what is not scien- 
tifically possible— was then very vague and ob- 
•cure, even in the highest minds. Ideas of the 
natural and supernatural were mingled and con- 
fused, or rather the supernatural was regarded 
as a legitimate realm of the natural, so thut no 
tale could be so marvelous as to seem incredi- 
ble, even to a grave and cautious historian. At 
the present day the recitals of excited or ter- 
rified witnesses, whose imaginations or whose 
fears lead them entirely to misconceive what 
they see, are at once corrected by that general 
knowledge of the relations of cause and effect 
which now prevails so extensively among all 
well-informed men that the bounds of the pos- 
sible can not be very easily transgressed in nar- 
rations generally received. But it was not so 



Ricin: 



Its Manufacture 

and Use By Kurt Saxon 



The beauty of ricin as a poison is that it doesn’t act until three or four days 
after ingestion. In this way, the victim doesn’t know he’s doomed until days later. 
In most cases he’d be hard put to remember anything that might have caused 
his illness. He dies of what seems to be pneumonia 

The dosage can be as little as one 2000th of a grain. A grain is about the size 
and weight of a grain of rice or wheat. That’s how the grain measurement got 
its name. If you could split a grain into 2000 parts, one of those parts of pure 

ricin would be fatal to the average man. 

It is best administrated under the skin or in the lungs, by breathing in. Even 
so, taken by mouth it is still highly effective, even in very tiny amounts. 

The two articles on ricin at the end of this article tell of survival by accidental 
ingestion by adults of castor bean dust or of children who live after swallowing 
a few beans. But when relatively pure ricin is administered on purpose; when the 
victim breathes it in, gets it under the skin, or swallows it, he is doomed. There 
is no known antidote. 

The treatments indicated are to help the accidentia! victim fight off the effects 
of castor beans or their dust. It doesn’t work with refined ricin. Nothing does. 

The ricin you'll be making may not be completely pure but whereas one 
thoroughly chewed bean can kill a man, the ricin extracted fro mthat bean should 

kill S6V6f3l 

To make my ricin I used one ounce, or 60 beans, and got less than 1/16th of 
an ounce of the albuminous toxin. Even so, used sparingly, that is a lot of ricin. 

The books say that ricin is an albumin. Egg white is also an albumin. I reason- 
ed I should take out the 55% of oil from the castor beans as the books say it 
isn't in the oil. After the oil is removed the albumin containing pulp remains. The 
next step was to extract the albumin from the pulp and the whole process is 
childishly simple. 

Castor beans are grown as decorative outside plants. They also yield up to 55% 
oil so can be gotten in bulk from some seed companies. If you live in southern 
California or other mild climate you can often find them growing wild. The seeds 
are prominent and can be easily collected in the fall. But unless you are around 
at the right time it’s best just to buy them. 

So far, the process is relatively safe. But for handling the powdered, oil-freed 
pulp, buy a dust mask and pair of rubber gloves from your hardware store or phar- 
macy. Surgical gloves and mask cost less than $1.00 at the pharmacy. 



CASTOR BEAN. JEQUIRITY BEAN 
Handbook of Poisons 
R.H. Draisbach- 1955 

The castor bean plant (Ricinus communis) is grown for commercial and 
ornamental purposes. The residue or pomace after castor oil extraction of 
castor beans gives rise to dust which may cause sensitivity reactions or 
poisoning. 

Jequirity (rosary bean, Abrus precatorius) is grown as an ornamental vine 
in tropical climates. The beans are 6 mm. (1/4 inch) long, bright orange 
with one black end. They are used as rosary beads and as decorations for 
costumes. \ 

Ingestion of only one castor or jequirity bean has caused fatal poisoning 
when the beans were thoroughly chewed. If the beans are swallowed 
whole, poisoning is unlikely because the hard seed coat prevents rapid ab- 
sorption. 
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in those early times. 

In respect to the apparatus by means of which 
the compound of combustibles known as Greek 
fire was projected into the enemy's works, some 
representations have come down to os, though 
only from comparatively modern ' times. The 
use of such means of attacking the vessels or 
fortresses of the enemy seems to have been re- 
sorted to in very early times, since allusions to 
them occur not unfrequently in the works of 
writers who lived and wrote several centuries 
before Christ. Indeed, one of the recipes for 
making such compositions, as they were em- 
ployed in those early days, is still extant. It is 
as follows : 

“To make an unquenchable Are take pitch, sulphur, 
tow, raauua, resin, and the scrapings or naw-dost of 
resinous wood, such as torches are made from. Mix 
these substances well, then light the mass and throw 
it against whatever yon wish to set on Are.” 

It is obvious that such a mixture as this 
would form an exceedingly combustible c<yn- 
pound ; but it could not possess any of those 
marvelous qualities which were attributed to 
the Greek fire. It could not bum under water, 
though some substances, as will presently be 
explained, have this property. 

The use of combustibles of this character 
seems to have been first resorted to in the coun- 
tries lying about the eastern shores of the Medi- 
terranean — unless indeed the Chinese, and some 
of the other Oriental nations, anticipated the 
Europeans in this, as they have dohe in respect 
to many other important discoveries. The rea- 
son why the use of such a mode of warfare ap- 
peared first in these Oriental countries is sup- 
posed to be because in that region are found 
natural deposits of certain combustible fluids, 
such as naphtha, and other vegetable oils, which 
were admirably adapted to this nse. At any 
rate the employment of such substances appears 
first conspicuously in history in the time of the 
Greek empire. A great many recipes are ex- 
tant describing the different kinds of composi- 
tion employed. They all, however, consist of 
a mixture of simple combustibles, depending 
for fiagration on access to the air. 

These substances were placed in barrels, balls, 
or other receptacles, and thrown by means of 
various mechanical contrivances known in thoee 
days into the works of the enemy. 

The Stinging Engine, represented at the head 
of this paper, was constructed to throw a barrel 
of the combustible compound by means of a gi- 
gantic sling, seen in the engraving as thrown 
open from the end of the beam, after the pro- 
jection of the barrel. The beam was drawn 
back by means of the rope wound round tho 
capstan, shown behind and below, it. Its elas- 
ticity, after being thus brought into a state of 
great tension, was then snddenly released, when 
the end of the beam, carrying the barrel of com- 
bustibles, previously set on fire, was thrown vio- 
lently forward and the barrel hurled from the 
sling, all in flames, into the works of the enemy. 

A battering engine, the design and operation 
of which is obvious, stands by the side of the 
sling. 

The subjoined engraving, copied from an il- 
lumination in a Latin manuscript of the thir- 
teenth century, gives a representation of the 
mode of employing the Greek fire in naval 
warfare. The craft here represented seems 
to be in some sense the prototype of the mod- 
ern bomb-proof, ram, and fire-ship, all in one. 
But although this drawing is taken from an an- 
cient work, no absolute reliance can be placed 
on the details of the construction as represented 
in it, inasmuch as such drawings were made in 



Ricin, a toxic albumin found in castor beans, and abrin, a similar albumin 
found in jequirity beans, cause agglutination and hemolysis of red cells at 
extreme dilutions (1 :1 ,000,000). They are also injurious to all other cells. 

The pathologic findings in fatal cases of castor bean or jequirity bean 
poisoning include hemorrhages and edema of the gastrointestinal tract, 
hemolysis, and degenerative changes in the kidneys. 

Clinical Finding*: 

The principal manifestations of poisoning with these beans are vomiting, 
diarrhea, and circulatory collapse. 

A. Acute Poisoning: (From ingestion.) After a delay of one to three days, 
nausea, vomiting, diarrhea, abdominal pain, drowsiness, disorientation, 
cyanosis, stupor, circulatory collapse, and oliguria may begin and progress 
to death in uremia up to 12 days after poisoning. 

B. Chronic Poisoning: (From inhalation of dust from castor bean 
pomace.) Dermatitis and inflammation of the nose, throat, and eyes. In- 
stances of asthma have also been reported from exposure to the dust. 

C. Laboratory Findings: 

1 . The urine may show albumin, casts, red blood cells, and hemoglobin. 

2. The blood may show increase in urea and N.P.N. 

Treatment: 

A. Acute Poisoning: 

1 . Emergency measures — 

a. Remove ingested beans by gastric lavage or emesis followed by 
catharsis 

b. Maintain circulation by blood transfusions 

2. Antidote — None known. 

3. General measures — Alkalinize urine by giving 5 to 1 5 Gm. (75 gr. 
to 1/2 oz.) of sodium bicarbonate daily to prevent precipitation of 
hemoglobin or hemoglobin products in the kidneys. 

4. Special problems — Treat anuria 

B. Chronic Poisoning: Remove from exposure. 

Prophylaxis: 

Children should not be allowed access to castor beans or jequirity beans. 

Dust from handling castor bean pomace should be controlled by proper 
air exhaust. 

Prognosis: 

The fatality rate is approximately 5 percent. Death may occur up to 14 
days after poisoning. 

RICIN 

A MANUAL OF PHARMACOLOGY 
TORALD SOLLMANN, M.D. - 1924 

Occurrence, Clinical Symptoms and Treatment - This toxin is contained 
in the castor seeds, but does not pass into the oil. Similar phyto-toxins oc- 
cur in croton seeds (Crotin); and in jequirity seeds (Abrin); in the bark of the 
locust tree, Robinia pseudacacia (Robin); and in the seeds of some 
leguminous plants (Phasin). The last is but wealkly toxic (Review of 
Literature, Ford, 1913). The ricin is responsible for the toxic effects on 
eating the castor seeds; five or six of these are fatal to a child, twenty to 
adults; three or four seeds may cause violent gastroenteritis, with nausea, 
headache, persistent vomiting, colic, sometimes bloody diarrhea, thirst, 
emaciation, and great debility. The symptoms usually do not set in until 
after several days. More severe intoxications cause small frequent pulse, 
cold sweat, icterus, and convulsions. Death occurs in six to eight days, 
from the convulsions or from exhaustion. The fatality is about 6 per cent. 
This small fatality is due to the destruction of the poison in the alimentary 
canal. The treatment would be evacuant and symptomatic. Three to ten 
days are required to complete recovery (Critical Review and Bibliography, 
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those days for purposes of embellishment, nnd 
not for instruction, and so only a general re- 
semblance to the natural object, sufficient to 
suggest its character and use to the mind of 
the reader, was all that was usually aimed at. 

It was, in other words, the ideal and not the 
actual presentation which the artist had in 
mind. 

All that can be certainly inferred, then, from 
such an illustration is, that a species of vessel 
was made use of in those times covered with a 
roof sufficient to protect the navigators from 
spears and arrows, nnd provided with a pointed 
prow to act as a rnm, and projecting beams 
hearing barrels charged with materials for pro- 
ducing the Greek fire. 

Another form of vessel is given in nn ancient 
manuscript, differing materially from the last. 

In this the barrel containing the fire is sus- 
pended from a species of crane , by means of 
which it could be swung over the decks of an 
enemy’s ship when in close quarters. In this, 
as well ns in the other can©, all that we can in- 
fer from the drawing is the general nature and 
design of the contrivance, and of the principle 
on which it operated. The true proportions 
of the parts and the details of the construction 
were purposely disregarded ito illustrations of 
this kind. 

Observe in the engraving the extra barrel 
of combustibles ready upon the deck, nnd the 
circular watch-box on the top of the mast, 
where a look-out-man could be stationed, un- 
der protection from the spears and arrows of 
the enemy, and yet at the same time in * posi- 
tion to observe every thing through the slits in 
the box, and so to direct the helmsman in guid- 
ing the vessel. Weapons of the character of 
boarding-pikes are placed, ready for nse, at 
the stem. 

The damaging and destructive effects of the 
Greek fire were not confined to its power of 
setting the enemy’s works on fire. It con- 
tained substances which emitted fumes of a 
horribly offensive, poisonous, and destructive 
character. It Waa necessary on this account 
that the wind should be in the right quarter, 
that is, blowing from the assailants toward the 
enemy, whenever it was employed. Some- 
times the receptacle containing the composi- 
tion was placed upon the end of a long spar 
attached to a car, which was to be propelled 
by hand. The soldiers would pile up a great 
quantity of wood before the gate of the castle 
or strong-hold attacked. Thia car would then 
be driven by soldiers stationed behind it, where 
they ware protected by an inclined shield from 
the assaults of the enemy. The shield is per- 
forated with openings, to enable those within 
and behind it to see where to apply the Are ; 
and it contains a place of shelter within, form- 
ing a receptacle which Would be useful in vari- 
ous ways — among others, for Ihe protection and 
succor of wounded men, and for taking them 
hack to a place of safety. 

By this arrangement the wood heaped up 
before the door of the fortress might easily be 
aet on fire, and if the wind was in the right 
quarter, and if the wood had been previously 
prepared by being covered with pitch, naphtha, 
and resins, the consequence would be an imme- 
diate bursting forth of volumes of fierce flame 
and suffocating smoke, which would drive over 
the wall, penetrate the works, and make it im- 
jlbssible for the men to draw near for the pur- 
pose of doing any thing to arrest the mischief. 

The ancient manuscripts referred to above 
contain illustrations of the use of the Greek 

Cont tnued onrmv 34 



Ford, 1913). 

Effects on Animals — Tha actions can be best studied on rabbits, by 
hypodermic or intravenous injections. Even with the latter, there is an in- 
cubation period of at least twelve to eighteen hours before symptoms ap- 
pear. These correspond to those described for man. They are partly local — 
gastroenteritis; and partly central — paralysis of the respiratory and 
vasomotor centers. The local inflammation also occurs on other mucous 
membranes to which the poison may be applied, especially the conjunctiva. 

The autopsy findings are very characteristic. They consist in swelling and 
reddening of Peyer's Patches and mesenteric lymph glands, internal hemor- 
rhages and diffuse nephritis. Cruz, Flexner, Mueller and others have shown 
that these lesions are not due to thrombosis, but to direct action on the 
tissues. The site of the injection is boggy. 

Frogs have a much higher resistance than mammals. The phytotoxins 
have no direct effect on muscle or nerve. 

Action on Blood — in vitro, ricin hemolyzes and agglutinates the cor- 
puscles of nearly all warm-blooded animals (Stillmark, 1886). The ag- 
glutination does not seem to occur in the body, but is of great importance 
as an immunity phenomenon. Leucocytes, epithelial and other cells (except 
those with thick membranes, as yeast) are also agglutinated; as likewise 
the stroma of laked corpuscles (Elfstrand). The presence of serum hinders 
the effect. 

The agglutination has been referred to precipitation of the 
nucleoalbumins (Stassano) or other proteins, such as those of serum 
(Kraus, 1902). All kinds of colloid precipitates carry down ricin, and it is 
absorbed by solid proteins and lipoids. 

Nature of Ricin — This appears to be a true protein; for a preparation of 
ricin has been obtained, which is a typical albumin, and which is so active 
that 0.0005 mg. is fatal to a kilogram of rabbit; i.e., 1 part of the ricin is 
fatal to 2,000,000 parts of rabbit; the fatal dose for man would therefore 
be about 0.035 mg., or 1/2,000 grain (Osborne, Mendel and Harris, 1905; 
Osborne, 1909). The agglutinating action is also very powerful. 

The attempt has been made to separate the agglutinin (which is adsorbed 
by blood corpuscles) from the cytotoxin, which is destroyed by peptic 
digestion. Jacoby, 1 902, believes that they have certain groups in com- 
mon. 

Antiricin - Injections of the phytotoxins produce typical antitoxins, so 
that an immunized animal can survive 5,000 ordinary fatal doses of ricin. 
Some of the basic work of Ehrlich was done with ricin and abrin. He show- 
ed (1 891 ) that the immunity starts in five to six days, and lasts six or seven 
months. The resistance of the corpuscles is unchanged, the antiricin being 
contained in the pseudoglobulin fraction of the serum (Jacoby, 1902). It 
contains antitoxin, antiagglutinin (probably identical) and precipitin. Mad- 
sac and Watbum found that this combination obeys the same laws as 
diphtheria antitoxin. The toxicity of ricin is modified rather complexly by 
lecithin (Lawrow, 1913). 

Here is the new process for highly potent castor bean 
powder. Since one well-chewed castor bean can be fatal, 
the same bean with the oil removed would take up only 
half the volume. 

Since it’s relatively tasteless, the powder can be 
sprinkled in a sandwich, on a salad, in a bowl of soup, or 
whatever. For lower varmints, use the powder liberally 
on baits. In a few days you’ll be shed of whatever vermin 
troubles you. 
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This doesn’t mean ricin bullets or darts should be dis- 
counted. Under the skin, the stuff is much more potent. 

A hollow-point .22 bullet, spread out slightly and packed 
with finely powdered castor bean would surely be fatal. 

But use a drop of mucilage instead of water in the 
powder and let dry a few days and seal with Elmer’s 
Glue. 

With the darts, just mix half a bean’s volume of 
powder with enough mucilage to make a moldable mass 
and mold it on the dart just below the sharp point and let 
it dry. If you’ve already made the original ricin darts, 

I’d go with them. 

Back to the new process for making castor bean 
powder. Really fine and fluffy powder can also be used 
in even a diabetic hypodermic needle. Mix the powder 
from one bean in one cc of water, suck it up and it’s 
ready to go. That doesn’t mean you process the beans in- 
dividually. Just measure the equivalent. This is 
especially good for euthanasia, like in a IV tube or 
anywhere on a comatose body. 

To get the best powder you’ll want to remove the hulls. 

Put two ounces of water in a glass and pour in a teas- 
poonful of lye (sodium hydroxide) from any grocery 
store. Wait until it cools and put in one or two ounces of 
beans. They float so put a weight on them to hold them 
under. Soak one hour. 

Then wash them thoroughly and dry them in a towel. 

The hulls expand and can easily be cracked along the 
sides with a fingernail. A few minutes practice will have 
you shucking right along and it will give you something 
to do while watching TV and meditating on your sins. 

Put the hulled beans in a glass or metal blender with 
four ounces of acetone to each ounce of beans. Blend 
them until they are the consistency of milk and put them 
in a glass jar with a lid for three days. 

Then swirl well and pour the brew into a coffee filter in 
a glass, opaque plastic or metal funnel. When the dripp- 
ing stops, take out the filter and gently squeeze out the 
remainder of the acetone. Spread the filter on a 
newspaper and let it dry. 

Although most of the oil is out of the pulverized beans, 
some of it may be picked up again as the acetone-oil mix- 
ture goes through the pulp while it’s in the filter. If, after 
the acetone has evaporated from the powder, it still 
holds together after being compressed, it still has too 
much oil in it. Put it back in the jar and pour in four more 
ounces of acetone. Swirl well and let it set another day. 

Repeat the process and you should have pure, oilless 
powder. Don’t let this get up your nose or the noses of 
anyone you don’t want out of the way. 

Castor Bean Oil 
Press and Final 
Ricin Progress 

By KURT SAXON 

If you really like to improvise, just use a No. 15 can 
from your kitchen and maybe a half dozen lids from 
other No. 15 cans. The material to be pressed is put in the 
bottom of the can, the extra lids are put in on top and a 
bed leg is lifted and then lowered into the can, exerting 
60 or more pounds of pressure and more while the bed is 
being slept in. 
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Pressing oil is simple. First you dissolve one teaspoon- 
ful of lye in a cup of water and put the seeds in. Put a 
weight on them to keep them submerged. Soak for one 
hour. Dry them and remove the hulls with your finger- 
nails. You might use a pliars to squeeze the seeds from 
opposite ends until they crack open. This makes it easier 
to pick off the hulls. 

When hulled, spread the seeds between sheets of paper 
and mash them all with a hammer. When they are 
thoroughly mashed, scrape them off the paper and 
spread them thinly in an inch wide strip down one side of 

a sheet of Bounty paper towel. 

The pulp spread section is then folded over three times 
so there is two thicknesses of towel on each side of the 
pulp. 

A paper towel is put in the bottom of the can. The four- 
folded towel is put on the toweling at the bottom. Then 
another section of towel is wadded or folded to fit the can 
over the pulp enclosed towel. Next, six or more lids are 
forced in over the toweling and the bed leg is put in. The 
number of lids keeps them rigid so the pressure is 
uniform. 

This method doesn’t really take any time. Just go 
about your business while the pressing is going on. 

When you feel most of the oil has been removed, 
pulverize the pulp and put it in a jar. Next, mix 3/4 of an 
ounce of table salt with seven ounces of water. Pour it in 
with the pulp, put on the lid and shake the jar vigorously. 
Shake it as often as you like but leave it in the saline solu- 
tion for about 48 hours to let the albumin dissolve. Then 
strain it through a coffee filter. 

When strained, you might squeeze the filter full of pulp 
to remove some more of the liquid. Then dispose of the 
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pulp. 

Next, mix one teaspoosful of Epsom salts in three 
ounces of water. Pour this in the container holding the 
liquid left after straining the pulp. Stir and after a few 
minutes you’ll see white flakes precipitating out of the 
liquid and falling to the bottom. These flakes are the ricin. 
After a half hour or so, pour the liquid into another coffee 
filter. When the liquid has drained away, what you’ll have 
in the filter is some pretty pure ricin. 

Dry it in an unventillated cabinet and gently scrape 
the ricin from the filter paper. Once it’s dry, during the 
scraping process and from then on, wear a dust filter 
mask (bought at any pharmacy) as a fleck or two up 
your nose should be enough to kill you. 

Ricin 

Bullets 

A while back, NBC Magazine showed the 357 Magnum 
Teflon coated bullets which would go through three folds 
of Kevlar body armor. Such bullets cost about $35.00 per 
box of 50. 

Much was made of the idea that their only practical 
application would be for assassination. I agree. Few 
criminals wear Kevlar vests. Some police and most 
politicians wear them. 

Since most cop killings are close up and spur-of-the- 
moment, such bullets would seldom be used. But they 
would be bought mainly by terrorists or criminals whose 
activities would raise their risks of confrontation. No 
professional assassin would use a pistol anyway against 
a target surrounded by bodyguards. He’d use a rifle and 
go for a head shot. And a deranged person wouldn’t be so 
selective in weapons, buying the cheapest gun or using 
whatever he already had, usually. 

Nor would such bullets be useful against foreign in- 
vaders or local marauders. Kevlar body armor is too ex- 
pensive to be supplied to communist regular infantry 
and if marauders had the foresight to buy such armor, 
why wouldn’t they stock up on food so they wouldn’t have 
to maraud in the first place? 



My main objection to reliance on such a bullet is that 
even though it will penetrate Kevlar and a 357 Magnum 
makes a pretty nasty wound, one can still survive if no 
vital spots are hit. If you know enough of anatomy and 
are a good shot, why not go for the head? 

No matter. My ridn bullets make debates on the 
Teflon bullet academic. Whereas one can survive a hit 
from a 357 Magnum, even a minor flesh wound would be 
total if a ridn bullet were used. 

The average concealed weapon, especially among 
women, is the .22. The .22 Stinger is a fantastic little 
bullet which splinters and really tears the flesh. 

I hate to hear people put down such bullets over the 
general fantasy that the attacker might be a big, beefy, 
doped-up, enraged brute who can’t be stopped with 
anything less than a .45. You must realize first of all that 
a criminal wants something for nothing. Whether he 
wants your wallet or wants to humiliate a woman by 
rape, the profit or thrill is gone if he’s hurt. So if he’s 
shot, his first consideration is to not get shot again, 
regardless of the caliber. 

And if he happens to be the psychotic fiend he might 
turn out to be, any resistance, or even lack of it, might 
get you killed. If you mean to resist, resist with deadly 
force. If you’re going to die anyway, you’ll have the 
satisfaction of knowing you’re taking him with you. In 
the event that he’s a “non-violent” mugger or rapist and 

flees after one shot, and a flesh wound at that, you still 
might as well rid the world of him. 

Incidentally, it’s a Federal offence to own or use 
poisoned bullets. But who’s to know? Unless you tell so- 
meone, I can see no way anyone, much leas the Feds, 
could find out. 

Say you’re attacked, for whatever reason, by a 
degenerated street punk. He knows his territory. He’s 
not going to Jump you when there are cops or a signifi- 
cant number of witnesses around. He has no police pro- 
tection; no concerned witnesses on yours or his behalf. 
He belongs to you! 

One .22 Stinger, or any make, in the kneecap (easy 
even for the untrained) or the hip or upper leg will let 
him know he’s hurt and will usually down him. If he’s 
just a mugger or rapist he’ll know his cause is lost and 
he'll just want to get away. In the meantime, you just 
walk away and never even consider reporting your ac- 
tion. 

Regardless of what you do to him, he still doesn’t want 
to be jailed for what he tried to do to you. If wounded, he 
doesn’t want to go to a hospital where he would be ques- 
tioned. Even so, he’d probably say another punk shot 
him, rather than any victim of his. 

Such persons often know a back-alley, unlicensed doc- 
tor to crawl to when hurt while in the commission of a 
felony. So when he dies a few days later of ridn poison- 
ing, he’ll just be another derelict found dead in a dirty 
tenement sleeping room. 

Even if he did die in a hospital days later of 
“pneumonia”, it wouldn’t be likely that they’d suspect 
ridn. His illness would probably be listed as a complica- 
tion caused by his lowered resistance to disease. If he 
died in the hospital, even after identifying you, you’d 
have a much better chance of the thing blowing over 
than if he lived to sue you for defending yourself. 

Your basic consideration in carrying a concealed 
weapon, ridn bullets or no, is that there is virtually no 
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way of being detected as long as you are minding your 
own business and don’t tell anyone. If you are threaten- 
ed, don’t let fear of reprisals by society outweigh any 
present danger. It’s always best to be judged by twelve 
than carried by six. 

To arm your hollow-point bullets with ricin, just put a 
drop of water on a small pile of ridn and make it into a 
paste. Then smear it into the hollows until they are full 
and set them aside for a few days to dry . Then put a drop 
of Elmer's glue over the hollow to seal it. 

The opening in Stingers and other hollow-points can be 
enlarged by using a ball point pen. Before putting on the 
glue take a pair of small pliars and, using a bit of rubber 
or leather to avoid damage, crimp the hollow back to its 
original sized opening. 

Ricin 

Update 

By KURT SAXON 

My original ricin was quite effective, 
being extremely potent even in the form 
of hulless, de-oiled castor bean powder. 

However, it wasn’t really professional, 
since it couldn't be called pure. 

Several readers sent in methods to get 
a purer product. But John 

Minnery’s contribution of the govern- 
ment formula, which is for manufactur- 
ing ricin as a military weapon, is the 
ultimate. 

It calls for castor beans to be ground, 
heated and pressed. 

United States Patent Office 
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This invcniion relates to the method of preparing toxic 
ricin. 

beans after the extraction of castot oil tnerrtrom. it :i 
most effective as a poison when injected intravenously or 
inhaled, the latter requiring extreme comminution and 
small particle size to be effective. It ia believed that the 
toxic action is catalytic rather man stoichiometric which 
probably accounts for the hich toxicity of the ac tm. 

Because of its relative instability! ricin musTTchamlled 
with extreme care. In neutral aqueous solution it is stable 
only up to 60 *-75* C.. and in solid form up to 100*-l 10* 
C., although for short exposures, temperatures up to 130* 
may be tolerated. It is sensitive to acids, alkalis and 
halogen and inay also be inactivated by mzetur cal work- 
ing such as grinding or pulverizing. These factors are of 
great importance in developing a satisfactory method for 



preparing the material! 

Although ricin has been prepared in crystalline condi- 
tion in the laboratory in small quantities, it becomes neces- 
sary, for purposes of toxicological warfare, to prepare 
relatively large quantities ir. a high slate of purity. Tnis 
necessities that as much as possible of the. non-toxic ma- 
terial present be removed in the process. 

In preparing the protein material, the castor bean* ere 
first ground and pressed to remove most of the oil. The 
pressed cake still rrtiins about lift oil and this may be 
removed by mean-, of solvent? which will extract an addi- 
tional 150 pounds of oil per ton of heans and reduce the 
oil retained in the cake to a little over 1%. In the event 
that the expressing step is supplemented by solvent extrac- 
tion. it is important to prevent detoxification of the pro- 
tein during the solvent removal step. If residual solvent 
ts removed from the ground beans by blowing with steam, 
considerable detoxification results. Blowing with nitrogen 
effectively prevents detoxification but is expensive when 
carried out on a large scale. 

After the oil has been removed, the pressed cake or 
pomace is extracted by agitating with water at a pH of 
3.1x0. 1 at 25* C. which removes substantially all of the 
toxic protein. The extraction process Is operative within 
a pH range of about 3 to 4.5 although the preferred 
range is about 3.5 to 4. The optimum operating point 
is a pH of 3.8 = . I, as indicated above. A careful pH 
control is essential in ordei that as much non-io v .ic protein 
as possible may be eliminated and also that the filtration 
rate may be held at a satisfactory valje. Either HCI or 
HjSO, may be used to get the desired pH for the extraction 
w.-ter. but HjlO* it pieferrcd due to its lower corroxi-m 
rate ar.d case of handling in con.entraied form The acid 
should Se uscl in reasonably dilute form to prevent undue 
local concent. ations during its addition. A 5ft concen- 
tration is satisfactory. 

Following the extraction, the slurry is filtered using 
either a conventional recessed plate filter or a continuous 
strirg discharge vvutim filter. With the latter about 7% 
of filter aid ba'ed on meal weight, was found necessary 
for sat.sfacioiy filiation. 

The lib rule f»om the water extraction step, which con- 
tains lie ricin, was treated with a 16 7ft solution of 
Na a SO. to precipitate the protein. This solution is com- 

2 

posed of 20 pounds of salt in 100 pounds of water and the 
amount used w«s such that the salt content equalled 20ft* 
of the filtrate v eight. This amount and concentration of 
salt solution was about optimum considering the factors 
5 of cost ar.d toxin recovery. Somewhat higher concentra- 
tions and largei amounts of solution can be used, however. 

The precipitation process is not limited to the use of 
Na : SO«. since n saturated solution of NaCl can be used 
successfully, but Na ; SC« solution gives better nitrogen 
10 fractionation, more rapid precipitation, and con be oper- 
ated under wider pH limits. It is desirable to raise the 
pH to about 7-8 before precipitation as this give* better 
ecovery and greater non-toxic nitrogen removal Fhe pH 
was iaised to this v.iiuc by using NaOH or NajCUj, the 
15 latter being preferred The base used was quite dilute 
in order to prevent detoxification due to high locrl cor.- 
rentra.iens in the solution, A 5ft solution of NaOH was 
used, whereas with Na 2 COj a 12ft solution was preferred. 
In genera 1 . th*s higher pll during precipitation gave a 
20 greater r.on-ioxic nitrogen fractionation and at the same 
lime maintained the lexin loss at less than 2ft. 

After precipitation, i.ie slurry was filtered using frjm 
I to 4ft fiber aid, based on slurry weight for satisfactory 
filtration; the amount of filter aid needed being dependent 
25 on the tyr< of press used. Washing the fitter ccke with 
Na ; SO« solution lemovcd additional non-toxic nitrogen 
which is desirable. In this washing step a 16.7ft sort- 
ton of NajSO, was .-gain used. This washing >iep r:- 
moved an additional 15ft of non-toxic nitrogen from the 
30 cake. 

After filtration the filter cake, which contains the ricin 
in combination with the NajSO,. may be dried and slurrit'd 
with CCI, to separate the ricin by flotation. Separation 
of the ricin after a single precipitation and washing step 
35 is possible, but it is preferred to carry the process throuy.i 
an additional extraction and precipitation step. This is 
accompli died by slurrying the fillet cake in three times its 
weight of water and the pH of the slurry is again brought 
to 3.8 = . i by means of 5% HjSO,. The slurry is filtered 
40 and a second precipitation is brought about by adding 
NajSO, solution.. Although pH control here is no wholly 
essential it is advantageous to bring the pH to appr aximate 
neutrality by adding 12ft NijCO,. A precipitation time 
cf 45 minutes was necessary to obtain complete removal 
45 of the toxin In filtering out the precipitate, no filter aid 
was used and ’.he filter cake was washed with NajSO, solu- 
tion on the filler whereby an additional amount of non- 
teve nitrogen wjs removed from the cake. This washing 
wis effective only the first time and repeated washings K ad 
0 little effect in .-^moving further non-toxic nitrogen. 

7 be ricui-Na^Oi precipitate was dried at about 50* t~ 
W C. on a hot air tray dryer. The dried product was 
ground :o pass a 40 mesh screen and agitated with 5 times 
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no 



it* weight of CCI4. which *erve< J the icptruit the ric«r 
from the by flotation. After settling the rk ; c 

was skimmed t-fl the top. This reduced the Na,SO« con- 
tent of the mixture from a prev»ous 40 to 30'* down to 
13 to \t%. About I to 2 e A of nitrogen remained in the 
Na-SO« salt uhicn could then be used for subsequent 
precipitation*. 

The final precipitation produced a pamcY si/x of 1-2 
mu. On drymg the v et cr-kc. however, the ricin cemen ei 
together forming laiger particles. These could not be 
breken down to their original size by ordinary grinding 
methods and since a very fine part.de «i>g »** 



es 



in order ihat the product mi ant be used as a toxic weapon. 
it was thought desirable to seek some method to prevjr: 
the agglomeration or cementing process ffc.-l took r *!a.s 
70 on drying. 

To attempt to affect this result, physical condition* pre- 
vailing under the precipitation process were char.jcd 

3 

Tr.\ included changing the tempcratuie of precipitation 
ar.d :hc rate of agitation. Other changes included prccipt- 
titior. with ony partial saturation of NijSO, and the use 
of netting and seeding agents. None of these expedients 
produced any significant improvement in panicle size. 

Ordinary dry hall and hammer milling of the dried ricin 
predured considerable detoxifiiation perhaps doe to the 
generation of evccu heat. The use of CC1« slurry plus 
the use o61ow temperature and low moisture content of .he 
ricin reduced detoxification during ball milling. 

Spray drying proved to be an even better method of 
securing a reasonably small particle size. Best results 
mere achieved by using a solution having about 20f* solids, 
an inlet temperature of 130* C and an atomizing air 
pressure of 1 50 to 1 10 p.s.i. The particle size secured was 
6 to I mu. 

The best means of securing a small particle size was by 
air grinding. This was carried out in an apparatus having 
a chamber with conical top and bottom. The material 
to be ground has been fed into this chamber and is with- 
drawn from the bottom and forced back into the center 
cf the chamber tangentially through a venturi Com- 
pressed air of about 100 p.s.i. was fed to the venturi to 
provide the grinding force. The fines arc draws off the 
top and the large particles settle to the bottom to be re- 
circulated and reground This process produced particles 
basing a mass median diameter of 2.3 to 3.3 mu. 

4 

Numerous variations arc possible in the >c\cra« s::pt of 
the process commencing with the water extraction •'•d pre- 
cipitation which may be a single or multiple ucp. Al- 
lhough a single extraction step can be used, as indicated 
g before, some process modifications are necessary for 
its successful operation on a plant scale. Double extrac- 
tion proved to be quite efficient but additional steps bejuod 
the second extraction step were rot found nevttliry. 

The drawing is tcH-dacripiivt and shows me various 
10 step* of the process described 

Wc claim: 

1. In a method of preparing toxic ricin from castor 
beans comprising slurrying an expressed castor been okc 
with water to remove the water soicble ricin and preripi- 

)S taling the ricin from the filtrate, the further steps which 
include slurrying the precipitate with CCJ, and separating 
the ricin by flotation. 

2. A process in accordance with claim I in which the 
precipitate is dried prior to slurrying 

to 

Refereaces Cited in the file of this patent 

Rabat et at.:' J. Biol Chem.. vol. 161. 1947. pages 629- 
39. 

Kunitz et a.'.: J. Gcr.. Physiol, vd. 32 (1941). pages 
U 23-31. 



POTASSIUM PERMANGANATE— GLYCERIN IGNITER 

Description: This igniter consists of a small pile of potassium permanga- 
nate crystals that are ignited by the chemical action of glycerin on the 
crystals. It is used to ignite incendiaries and readily flammable mate- 
rial such as rags, dry paper, dry hay, or the combustible vapor area 
above liquid fuels. Ignition is accomplished by causing a few drops of 
glycerin to contact the potassium permanganate crystals. 

Comments: This material was tested. It is effective but is not reliable 
below 50° F. 
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Help! 

I’ve gotten several letters telling me the potassium 
chlorate process doesn’t work for some. I don’t 
know if it’s because they can’t follow my instruc- 
tions or if 1 wrote it wrong. 

I updated 4184 — of GRANDDAD’S 

WONDERFUL BOOK OF CHEMISTRY and put 
what I thought was an easily understandable 
diagram on page 6 of THE POOR MAN’S JAMES 
BOND. It’s one of the few I didn’t actually test. 
Rather than do it myself I'll let you Figure it out. 

If you can’t tell me how to do it right, I’ll get 
around to the foolproof process before THE 
WEAPONEER is completed. 

In the meantime, here is the 1872 version and 
mine. See if you can Find any error in my process. 

POTASSIUM CHLORATE MAKER (MINE) 

When the pan of lye is set up, put two inches of 
bleach in the bottle and a teaspoon of Sani-Flush 
and put in the stopper quickly. You won’t be harm- 
ed by the little gas that will escape during the pro- 
cess but it is unpleasant to smell. 

When the bottle stops generating gas, test the lye 
solution with a piece of red litmus paper. If the 
paper turns blue it means the stuff is not done yet. 

Pour the bleach out and give the bottle another 
dose. When the red litmus paper stays red, that 
means the lye has been neutralized and the process 
is finished. 

Red and blue litmus paper, for testing acids and 
alkalies, can be bought at the drug store. If you 
want the best you should ask for pHydrion paper. 

This is superior to litmus paper. 

When the lye has been neutralized the pan is put 
on the stove and brought to a slow boil. Then turn 
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down the Fire until there is no turbulence on the sur- 
face. Let it evaporate this way until a thin layer of 
crystal forms on the surface. Then turn off the fire 
and let it cool. 

As it cools, four and six-sided, pearly scales will 
form. After several hours, when all crystallization 
has stopped, collect the crystals and dissolve them 
in their own volume of cold water. Put the solution 
in a smaller pan and repeat the crystalizing process. 

This time you will have purepotassium chlorate and 
any impurities will remain in solution. 

Granddad’s Wonderful 
Book of Chemistry 
1872 Process 

Chlorate of Potassa. Transmit chlorine gas 
through a moderately strong and warm solution of 
pure caustic potassa, or its carbonate, until the 
alkali be completely neutralized, then boil for a few 
minutes, gently evaporate until a pellicle forms on 
the surface, and set it aside, where it will cool very 
slowly. Crystals of the chlorate will form as the li- 
quor cools, and must be collected, carefully washed 
with a little ice-cold water, and purified by re- 
solution and crystallization; the product is pure 
chlorate of potassa. The mother liquor, which con- 
tains much chloride potassium, by evaporation will 
yield more crystals, less pure than the former, or it 
may be saved for a future operation. This salt 
crystallizes in four and six-sided pearly scales; 
dissolves in 16 parts of water at 60°, and in 2/i 
parts at 212°. At about 450° it undergoes the ig- 
neous fusion, and on increasing the heat almost to 
redness, effervescence ensues, and fully 39 percent 
of pure oxygen gas is given off and the residue 
becomes changed into chloride of potassium. When 
mixed with inflammable substances, and triturated, 
heated, or subjected to a smart blow, it explodes 
with great violence. It also fulminates when thrown 
into strong acids. 
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Potasium Chlorate 



Dear Mr. Saxon : 

I checked the potassium chlorate process and it is cor- 



ple way to make it without using chlorine directly. Take 



rect. The only thing wrong with it is that you’ve shown 
the aerator which conducts chlorine gas into the solution 
near the bottom of the pan. This is unwise because of the 
increased hydrostatic pressure which could prevent the 
chlorine from bubbling through the solution. To remedy 
this, put the chlorine delivery tube just beneath the sur- 
face of the solution. I have checked out the chlorine 
generating system with bleach and sodium bisulfate. It 
does work, but the pressure is rather weak so for some 
people it may not bubble through the solution properly. 
A more intense pressure can be obtained by using 
hydrochloric acid and bleach. I have used this system 
successfully in the past when I was doing a synthesis of 
chlorobenzene. (There have been some complaints 
about the Chloral Hydrate Process in the PMJB. Ed.) 

As for your problem with the sysnthesis of chloral 
hydrate, I don’t know what’s wrong with that, if 
anything. As far as I can tell the synthesis should work 
as long as you can get the chlorine to bubble through the 
alcohol (see my comments above about hydrostatic 
pressure and the remedy). 

One more word about potassium chlorate: If for some 
reason you can’t get the chlorine to bubble through and 
can’t afford a compressor to do the trick, there is a sim- 



5 lbs. of calcium hypochlorite (bought at a swimming 
pool supplies company under the name HTH), add 
enough water to dissolve it completely and then boil the 
resulting solution for about half an hour. Then add 6.1 
lbs. of potassium sulfate (bought at a nursery or garden 
supply store) to the solution. Calcium sulfate will im- 
mediately precipitate and after filtering the hot solution 
to remove it, the solution can then be boiled until 
potassium chlorate begins to crystalize out. The beaker 
is then set aside to cool and after the precipitation stops 
the potassium chlorate is collected by filtration. 

One final note. If you use gum rubber tubing, it will be 
eaten away by the chlorine gas and you will also risk 
contaminating the solution with chlorinated hydrrocar- 
bons. Use neoprene or other resistant tubing to correct 
this minor problem. 

J.S. 



THE BLOWGUN 



Last week I was at the Tulsa gun show and 
bought a 4'A foot camouflaged blowgun. It came 
with several yards of steel wire and 100 plastic 
beads. I found it amazingly easy to aim and use. 

It is indeed a deadly weapon. It has an effective 
range of 60 feet and will still stick at 200 feet once 
you learn to give it your best blast of air. It is also 
light and silent. I want you to order one as I’ll 
discuss it further in the next issue. 1 guarantee you’ll 
consider it one of the best weapons in your arsenal. 



A blowgun can be used for hunting any small 
game — birds, rabbits, squirrels, even fishing. It 
has been used effectively on 35-lb. raccoons, in 
Texas on armadillo, and in Kansas on a 10-lb. fish. 
A head shot or vital organ shot will bring down 
your game. 

The shooting range depends on the length of the 
gun and the amount of air you put behind the dart. 
Just a quick puff of air sends the dart on it’s way — 
WARNING, DO NOT INHALE THE DART. The 
4>/i’ gun has a range up to 200’. As the length of the 
gun increases, so does it’s effective range. With 
practice you can develop velocity of 300’ per se- 
cond. 




3 



A FINISHED DART WILL LOOK LIKE THIS 



Iff 



0 



It costs only SI 6.50 for the camouflaged ($2.00 
less for the plain) and comes with enough darts 
to keep you fascinated for hours. At the end of 
a few hours you’ll be able to hit a six inch circle 
at 60 feet every time. An enemy across the street 
would be a dead piegon in a few minutes or a few 
days, depending on whether you used the 
potassium cyanide-mucilage coating or the 
detachable ricin coated barb described on page 
38. 



At 20’ to 25' a 3-inch dart can penetrate two 
pieces of quarter-inch plywood. At the same 
distance a 6-inch dart can penetrate* three pieces 
of quarter-inch plywood. 

Darts are made of wire, cut to the length you 
desire, and a hard plastic bead on one end. Recom- 
mended lengths — small game — 3 to 7 inches, 
fishing — 7 to 10 inches. 

The price of each gun includes the gun, sturdy 
carrying case, enough material to make 100 three- 
inch darts, and an instruction sheet. 

♦♦NOTE: Check local fish and game laws before 
taking game animals. 
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Killer Darts 



By Kart Saxon 



The simplest, cheapest, quietest and most efficient 
missile is a poisoned dart propelled from a blowgun. It is 
also safest for the blowgunner , as the enemy could not be 
sure where the missile came from or even what it was, in 
time to react. 

With a little practice, the average person with good 
lungs can put darts in a target the size of an orange from 
30 to 60 feet every time. This skill will enable you to pick 
off a prowler outside or down an intruder in your home. 
For fun practice you can sit in the passenger’s seat of a 
parked car downtown and zap pimps, prostitutes, fags, 
politicians and other social derelicts. Just be sure to aim 
at exposed flesh; face, neck, legs. The darts will 
penetrate skin-tight clothing but not jackets or loose 
pants. 

The regular wire-plastic bead dart from three to seven 
inches are best for practice but can be pulled out of the 
flesh easily. This makes them inadequate as lethal 
missiles. 

By bending the wire back on itself about a quarter of 
an inch and sharpening it on a grinder, you will make it 
difficult to remove. If you want it impossible to remove 
with the fingers, cut the head off an inch from the tip and 
roll a half-inch of Scotch tape around both pieces. If the 
victim pulls the dart, the head will disengage and stay in 
the flesh. Even if some is projecting, it would take a pair 
of pliars to remove it. 

Fish hook barbs are best but the bronze colored ones 
break. TVy to get No. 2/0 silvery hooks. Bend straight 
and cut to suit. 

The basic wire dart is best for ridn. To coat its head 
with ricin, mix just a drop of water with a little pile of 
ricin powder and roll the dart head in it. Wipe off any 
from the sharpened tip and let it dry. 

Ricin tips are for an enemy you want to knock off 
without a stir. He’ll probably think he’s Just the butt of a 
nasty practical joke. Unless he called attention to his 
plight, bystanders wouldn’t react. 



plastic beads in the same way you put them on the wire 
darts. 

Then use an anvil or some other block of steel and 
haraner the tip flat about three quarters of an inch back 

from the tip. Next, using a grinder or a file, notch the tip 

on both sides and make a point. The notches will make 
the tip hold firmly in the flesh. 

Cut tt»e head off just a little over an inch from the 
point. Grind or file smooth both ends of the dart where it 
was cut so the ends will fit flush with each other when 
you roll the Scotch tape around tie Up and the shaft. 

Coating the point with potassium cyanide is the tricky 
part. Cyanide has to be bound with a substance which 
will keep it hard and make it penetrate the flesh. I find 
toe best substance to be lePages or Ross mucilage 
bought at any store in the school supplies section. The 
rubber applicator should have its slit cut wider so the 
mucilage can be squeezed out a drop at a time. 

The books say a lethal dose is from three to five 
grains. Get five grains of rice to compare your small 
pfl^ of cyanide with. To make the cyanide easier to 
wort with, mash it to a fine powder with the bottom of a 
spoon. It’s best to dry off a section by the bathroom or 
kitchen sink to work with the cyanide. This will give you 
a hard surface to mash the cyanide and washing up is 
easy. 

After powdering, scrape into piles and put one drop of 
mucilage on each pile. Take a dart tip and mash the glue 
thoroughly into toe cyanide piles. Then pick up the mix- 
ture on toe dart head and with the thumb and finger, 
mold the mass around the flat surfaces. Be sure to wash 
your hands when you’ve finished. If you’re going to 
make more than three or four you ought to wear rubber 
gloves. 

The mass tends to sag so it must be laid flat to keep its 
shape. Also, since cyanide attracts moisture, it will 




Bent & 
Sharpened 




Silvery Flattened 
Fish Hook Then Ground 




Ready To Roll 



The quick-killing dart is made from coathanger wire 
which is heavier and provides the greater surface area 
to hold the cyanide. 

To make darts from coathangers, snip six and a half 
inch lengths from the straight areas. You will get four 
darts from each hanger. Heat the ends and put on the 



never dry by itself. It must be baked in an oven at bet- 
ween 200 and 250 degrees F. for about 15 minutes. 



However, baking it creates a gas, so unless confined, it 
will bubble and spread into a shapeless, hard, mess. To 
properly confine it during baking, cut strips of 
aluminum foil one inch by three. Spray one side with 
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Cook Case or any other non-stick spray and let it dry. 

Roll the aluminum foil around a pencil with the Cook 
Ease inside. Then stick the dart tip in and carefully 

press the aluminum tube around the shape of the dart tip 
and the cyanide. As it bakes, the gas will escape through 
the ends and the cyanide will stay confined and form into 
a rock-hard mass. A little practice will give you uniform- 
ly coated dart heads. Be sure to file any cyanide off the 
sharpened point of the dart. 

Since the cyanide attracts moisture, the finished dart 
heads, Scotch taped to the shafts, should be stored in 
plastic baggies with all the air pressed out before seal- 
ing. This will keep them dry. 

When ready to use, they should be carried in the shirt 
pocket with their tips resting in a plastic bottle with the 
top cut off and used as a quiver. This way, the tips won’t 
rub against one another, breaking the cyanide or loosen- 
ing the Scotch tape connections. Out of their plastic 
coverings, they will last several hours before attracting 
enough moisture to soften them. 



To test how long it would take to dissolve the cyanide, I 
held it under blood warm water from the faucet. In 15 
seconds it was gone. When a missile penetrates the flesh 
the flesh tightens on it as Nature’s way of decreasing 
loss of blood. Also, great amounts of blood flows to the 
wound area to carry away any foreign matter. So the 
dart head in the flesh should be free of cyanide in 15 
seconds and in 30 to 60 seconds the enemy should be as 
dead as a door nail. 

If the urban guerillas in Afganistan should use cyanide 
darts from blowguns, no Russian would be safe. The 
quickness of reloading could get any two or three dead 
before they could locate the source. This silent weapon 
of the nigfrt could rid Kabul of Russian vermin. 

After some practice, you should be able to load, aim 
and hit your target with up to 20 darts per minute. This 
perfect night weapon is an excellent defense against 
marauders and would make foreign occupation of your 
territory Impossible. 



Potassium Chlorate 
Grenades and 
Bombs 

There’s nothing like a case of reliable, 
devastating grenades to throw at marauders. 1 favor 
the potato masher type over the pineapple model. 
They throw farther, at least for me. 

Black powder as a filler is pretty good and pistol 
powder is great but expensive. Potassium chlorate is 
fantastic and has great shattering power. It really 
sends the shrapnel out at an awful speed. It is also 
relatively easy to get. 



To set off the bullet you’ll need some highway 
flare igniter. (See IGNITERS, page 7 and 8 for 
fuses and the flare igniter). Since carbon 
tetrachloride is now almost universally banned, 
you’ll probably have to break up the flare igniter 
and soak it in its own volume of water overnight. 

All you do is put a dollop of flare igniter mush on 
the end of a 22 LR Stinger cartridge, stick a fuse to 
it and let it dry. (I suppose a regular 22 LR would 
do but why not go all the way? I’d use a 44 Magnum 
round because I believe in overkill). 



Potassium chlorate is unpredictable with fuses. It 
will go off spontaneously when mixed dry with cer- 
tain chemicals such as red phosphorous, sulphur, 
black antimony sulphide, etc. But for controlled 
situations, most prefer to set it off with blasting 
caps, since it also detonates by concussion. 

It you have access to blasting caps, you can also 
get dynamite. Dynamite lends itself well to potato 
masher grenades. So if you can get dynamite, 
you’re all set. Just put a stick of dynamite in a pipe, 
push in a blasting cap with a length of safety fuse 
and you’re all set. 



To keep the bullet from breaking loose from the 
fuse, roll the assembly in a couple of inches of duck 
tape. Then put the bullet and fuse in the pipe nearly 
filled with potassium chlorate and complete the fill- 
ing. Then put the cap over the fuse, or put auto 
body filler in around it. Then put another dollop of 
flare igniter on the end of the fuse so it can be lit by 
scratching it with the red phosphorous coated end 
of the flare cap. 

When making any fuse ignited device, always test 
various lengths of fuse so you’ll know how long you 
have before the thing explodes. 



But if you don’t have blasting caps or dynamite 
you can make do quite well with potassium 
chlorate. You just need something guaranteed to set 
it off. - 



TQfc 
JA/* -> 



Aside from grenades, you might consider hand 
launched rockets. Using a Pocket Rocket slingshot 
bought at any sporting or gun store, you can send a 
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rocket on the order of the incendiary on page 3 1 of 
the PMJBja couple of hundred feet with deadly ac- 
curacy. 

(Although the Pocket Rocket is far more power- 
ful than a regular slingshot, it has one drawback. 
The nibs which connect the leather strap which 
holds the PR to the wrist are not fixed. In use, the 
nibs tend to work off and the PR can fly back and 
clobber you in the mouth. Work the nibs off, fill 
them with epoxy and put them back. That way the 
PR will never come apart). 

The pipe of the explosive rocket would be iron 



plumbing pipe rather than aluminum. Instead of 
lighting the fuse, you’d want it to go off on impact. 
For this, turn to page 15 of the PMJB. Use a bullet, 
but one with a primer instead of a rimfire 22. When 
you have all the potassium chlorate in, put in the 
bullet and surround it with auto body filler. 

HAND LAUNCHED ROCKET 

If you’d like to jazz up your rockets with fins, 
you can shoot them up and rain rockets amidst 
groups of marauders. With a few of these, after 
some practice with dummy rockets of the same 
weight, you can eliminate any number of marauders 
too far away to throw at. 



Pro 2 f 

fire by foot-soldiers in armor, or by men on 
horseback or in chariots of war. The torch 
borne by the foot-soldier, or by the horseman, 
was used often for the purpose of setting fire to 
the wooden works of the enemy, or to heaps of 
combustibles previously piled up before a gat© 
or other point assailed. There are accounts, 
also, of large bodies of men being thus armed 
to operate against a hostile force in array upon 
the open field. Hut this method of warfare 



Big Brother is 
Watching Lawrence 



By Kurt Saxon 



could not be employed with advantage ex- 
cept when there was a strong wind blowing 
from the position of the assailants toward that 
of the assailed. In this case the advancing 
line would be preceded by a cloud of smoke, 
consisting of the most poisonous and suft'oea 
ting vapors, before which no human being could 
stand. 

The lances used in these cases were formed 
with an iron receptacle for the fire at the end. 
This receptacle terminated in points at the ex- 
tremity, which formed a very efficient weapon 
after the fire was exhausted, or even perhaps 
while it continued to burn. In the case of the 
horseman the shank of the lance was supported 
by a ring open at the top, fixed upon the horse’s 
head, and the horse as well as the man was 
covered with an iron armor, in order to protect 
them from any sparks or flecks of flame which 
might he driven against them by the rapidity 
of the onward motion, notwithstanding the pre- 
cautions taken in respect to the direction of the 
wind.* 

Of course combustibles carried in this wav 



For years I've been accused by the news media of corrupting people, especially the 
young, by giving them the knowledge to destroy their enemies. Of course, I don't direct 
such knowledge toward youngsters but they are attracted to the macho publications 
my ads are in. Luckily, most of those youngsters have the intelligence to realize that 
deadly force, except in actual self-defense, must be backed up with the wisdom of 
maturity. 

After selling over 50,000 copies of THE POOR MAN'S JAMES BOND, there has not 
been one report of any youngster hurting himself or anyone else. You can be sure 
the media would love to smear me with a story of one of my young readers destroying 
all life forms in his neighborhood. (See Tylenol Interview’, page 65). Even so, it wouldn't 
bother me unless I lived in that unfortunate community. 

Actually, THE POOR MAN'S JAMES BOND is a real deterrent to crime. It forces 
the reader to accept responsibility for his actions toward others.lf he uses it 
unwisely and is so stupid as to be caught, he can’t plead crime of passion, insanity, 
or any other cop-out. The judge would say, “You ordered it, you used it, therefore it 
was premeditated, so I'm going to have them lead you off". 

I ne letter I've reproduced below is from one who fears responsibility. His fear of 
freedom is obvious. He is a tribalist, as described in my editorial. The Citizen Menace’. 
And rather than turn him loose on society, I've made him tractable and docile, as all 
tribalists should be. 



• 

could not be sufficient in quantity to burn for a 
long time. It was necessary to calculate the 
possible duration of the fire very accurately, and 
fo act, after the fires were once lighted, with 
great promptness and decision. The object of 
the enemy, it is plain, in case of such an attack, 
would be to gain time by falling back, or by 
deceiving the assailants as to the distance, sons 
to allow the fires time to burn out. One con- 
spicuous example is given in a combat between 
the forces of the Sultan of Egypt and those of 
a Mongolian Khan, which took place in Syria, 
when a body of Egyptians, armed with lances 
carrying Greek fire, suddenly apj>eared issuing 
from the ranks, and advanced across the inter- 
vening plain toward the enemy. But they had 
in some way or other so miscalculated the dis- 
tance— or the duration of their fires — that the 
combustion exhausted itself before they reached 
the Persian lines. The Persian commander 
then ordered a countercharge upon them. 
They were thrown into confusion, nnd in fall- 
ing back to their own lines carried confusion 
with them, and their whole army was put to 
flight. 

The marvelous tales which have been told in 



As in George Orwell's "1984", which I think he's read, I’m his O'Brien, giving him 
The Book’ which will stimulate his latent urges for freedom. In his mind, the purpose 
is to seduce him into thoughtcrime. Big Brother is now aware of his unorthodoxy. The 
Thought Police will eventually pick him up, and in Room 101 of the Ministry of Love, 
all unorthodoxy will be tortured out of him and he will finally know that, for inferiors, 
Freedom is truly Slavery and Ignorance is truly Strength. 

An obvious teenager, reflecting the lack of intellectual discipline it takes to com- 
municate, he can neither spell nor arrange his ideas in any logical pattern. Read his 
letter out loud to yourself and see if it doesn't sound like the gibbering of a terrified 
monkey. 

“Dear Mr. Saxon: 

I think your poor man's James bond sucks! And all the rest of the books that you 
publish. I know that you are a agency of the United States. Its totally ridiculous the 
methods that you employ here. Were taught from very young about history, the govern- 
ment, constitution rights this and that. We learned it all through reading! You read 
the papers everyday about crime, war, poiatics, right! So here you go around wonder- 
ing about how bad things really are right. So now you get the blues and your wonder- 
ing what to do. You pick up a magazine and read your advertizement, send for and 
receive it. Here you read all this nasty stuff, that was of course your Ideal and Ideals) 
I would have never guessed how to make this stuff if you havent furnished the infor- 
mation. It seems totally cartrated what this country stands for! It seems you should 
practice what you preach! I feel I lost my right to privacy. Oh well, stick it in your com- 
puter, Your false and misleading advertizment seems to break the law. When you read 
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respect to the power of the Greek fire to burn 
under water have a certain foundation in the 
fact that, in the times when this agency was 
employed in war, the method of using it was l>y 
packing the materials in a spherical receptacle, 
in such a manner that when thrown into the 
water the missile could go down to a certain 
distance without being entirely extinguished, 
so that on rising again to the surface the flames 
would break out anew, ready to set fire to any 
combustible object that they might encounter. 
The engraving on page 40, copied from one of 
t lie ancient illustrations, gives a general idea of 
this operation. The balls thrown from a height 
into the water would of course sink below the 
surface, until brought hack again by their buoy- 
ancy ; und there would be no great difficulty 
in so storing so very combustible a material as 
that it should retain the tire during this brief 
interval. 

Moreover, if a small quantity of water were 
injected into a large mass of any combustible 
material fully on fire, the extinguishing power 
of the water would be overcome by the quanti- 
ty and intensity of the heat, and the steam sud- 
denly created would act with explosive force in 
scattering the burning materials all around. 
Just this we see on a small scale in a candle, 
when minute quantities of water in the wick, 
instead of putting out the flame, only produce 
a scries of sputtering explosions. The expla- 
nation of the extinguishment of fire by water is 
the cooling effect of the water in reducing the 
temperature of the materials below the burning- 
point. This effect is due, it is true, not to the 
simple cooling power of the water ns water, but 
to the enormous amount of heat absorbed by it 
in being converted into steam. 

Of course, if the quantity of water thrown 
upon a fire is not sufficient to abstract from the 
fire, by its conversion info steam, bent enough 
to reduce the temperature of the whole mass of 
burning materials below the burning-point, it 
will not extinguish the fire. 

The process of combustion consists essential- 
ly, in ordinary cases, in the condonation of the 
combustible with oxygen by a chemical action 
intense enough to develop light and heat. Of 
course unless air is present, or some other sup- 
porter of combustion, this process can not go 
on. Now the Greek fire, so far os is now 
known, contained within itself no substance 

that could furnish oxygen, but was dependent 
altogether on a supply from without. It could 
not, therefore, continue to burn when the air was 
excluded. Nor could it possibly withstand the 
cooling effect of any large quantity of water ap- 
plied directly to the burning mass. 

The transition from the manufacture of 
Greek fire to that of gunpowder in war, it is 
now found, was not the result of any sudden 
discovery, but grew gradually out of the inci- 
dental introduction of saltpetre among thearom- 
bustible substances, which was found in some 
mysterious way greatly to increase the violence 
of the combustion. Saltpetre is a substance 
which is found abundantly in a natural state in 
the countries where Greek fire was most used. 
The mode of its operation in changing combus- 
tion into explosion was not probably at first 
comprehended, as the science of chemistry was 
then practically unknown. It is now, however, 
understood that the result is due to the salt- 
petre’s furnish|ng a supply of oxygen to the 
combustibles, and thus making them independ- 
ent of the air in respect to their burning. It 
furnishes the supply, too, in such a way, to ev- 
ery particle of the combustible, by means of tho 



magazines like yours, you wonder what the hell is really going on. You make matters 
that much worst. Even bring out the worst in somebody. Why add fuel to the flame. 
You make matters much worst. Your real cure starts at the community not the media. 
Now I don't know who to believe or what to believe anymore. I wonder sometimes who’s 
really running this country. Believe half of what you see and nothing that you hear. 
Or read for that matter. I was caught in one of your sting operations, through a magazne 
ad. It stinks. I've had no criminal record and don’t say to your self well he just didn’t 
get caught. Bullshit! You all planted the Ideal! Go find the real criminals and get out 
from that desk and computer. As for me I’m going back to my normal lifestyle citizen. 

I hope one day when I get older, Our generation will think more about the bible and 
follow its rules, More so then what our governments based on. “Remember", In God 
we Trust. Ha, Hal, I hope one day you all will realize what’s going on. Orwellian here 
we go! 

Respectfully Lawrence 

Now for my translation and/or commentary: 

Dear Mr. Saxon: 

I think your Poor Man's James Bond sucks! (He disapproves of the PMJB). And ail the 
rest of the books you publish. (Either we lost his order or he ordered from someone else, 
so I don’t know if he ever saw any of my other works). I know that you are an agent of the 
United States. (He thinks I’m a Federal agent). It’s totally ridiculous the methods that you 
employ here. (The methods I employ to entrap his kind are ineffective). Were taught from 
very young about history, the government, constitution rights this and that. (We’re 
taught, while young, history, civics, our Constitutional rights, etc.). We learned 
it all through reading! (By emphasizing reading, he reflects the tribalist’s attitude that 
anything that can get into print is gospel and must be obeyed). 

You read the papers everyday about crime, war, polatics, right! (He reads the news 
daily and is influenced by the negative aspects of life). So here you go around wondering 
about how bad things really are right. So now you got the blues (the news depresses 
him) and your wondering what to do. You pick up a magazine and read your adver- 
tizement, send for it and recieve it. (He read an advertisement for the PMJB, ordered 
and recieved it). Here you read all this nasty stuff, that was of course your Ideal and 
Ideals! I would have never guessed how to make this stuff if you havent furnish the 
information. (He orders a book on deadly force and blames me for putting ideas and 
ideals of violent behavior in his mind). It seems totally contrated what this country stands 
for (Your ideas seem totally contrary to our national ideals). It seems you should practice 
what you preach! (I do, but I don’t know if he means me or if the statement is rhetorical). 

I feel I lost my right to privacy. (Someone knows he now has the power of life and 
death over others so he will be watched from now on). Oh well, stick it in your com- 
puter. (If I had one, I’d know if he ordered from me). Your false and misleading 
advertizement— (The PMJB is exactly as advertised. But to Lawrence, a practitioner 
of doublethink, the ad was indeed false and misleading. To the tribalist, all unorthodoxy 
—seems to break the law. The ad made him believe I was encouraging the implemen- 
tation of his fantasies of illegal acts). When you read magazines like this you wonder 
what the hell is really going on. (When he, not I, reads such magazines, he realizes 
there are overtly unorthodox belief systems and wonders if they are contrived by Big 
Brother to entrap him). You make matters that much worst. (He would have gotten 
the world straightened out in time if I or the publishers of whatever magazine he refers 
to hadn't led him under the scrutiny of the authorities). Even bring out the worst in 
somebody. (He believes the magazine aroused his primitive instincts). Why add fuel 
to the flame. You make matters much worst. (Individual preparedness offends the 
authorities and makes the system more oppressive). 

Your real cure starts at the community, not the media. (Any remedial action should 
be at the community level, by committee. Publishing unorthodox ideas encourages 
individual action, which is a threat to the collective). Now I don’t know who to believe 
or what to believe any more. (To think for himself is unthinkable. The tribalist must 
have an authority figure to believe in or he feels abandoned). I wonder sometimes who’s 
really running this country. (Who is my master?). Believe half of what you see and 
nothing that you hear. Or read for that matter. (Wear blinders and shut out all com- 
munications, lest an unorthodox idea creep in). 

I was caught in one of your sting operations, through a magazine ad. It stinks. (A 
sting operation requires a willing dupe set up by one who helps him carry out an il- 
legal act observed by the authorities, or a crook who means to run off with the loot, 
leaving him holding an empty bag. Since I have no connection with my readers there 
can be no sting involved). I’ve had no criminal record and dont say to your self well 
he just didn’t get caught. (He’s really a good boy). Bullshit! (Well, maybe not that good). 
You all planted the ideal! (But what ground was it planted in?). Go find the real criminals 
and get out from behind that desk and computer. (He really believes I’m THE MAN). 

As for me I’m going back to my normal lifestyle citizen. I hope one day when I get 
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fine comminution «nd intimate commixture of 
the materials, as to present to every portion of 
the combustible a portion of oxygen close at 
hand, and thus increases enormously the rapid- 
ity and violence of the action. 

There is another important thing to be borne 
in mind, which is, that a mixture of 
combustibles with saltpetre, by con- 
taining within itself the supply of 
oxygen necessary for the combus- 
tion, and thus making the process 
independent of the external air, al- 
lows of the inclosing of the materials 
in strong and tight receptacles, so 
that the gases produced by the com- 
bustion may be confined, and so 
made to exert their vast expansive 
force — enormously increased by the 
great heat developed — upon tltc 
walls of the receptacle which con- 
fines them. 

The mode in which saltpetre thus 
operated in promoting rapidity of 
combustion was not probably at all 
understood in those days. It was 
observed, however, by many per- 
sons and in many different countries, 
as a matter of fact, that the admix- 
ture of saltpetre with their other 
pyrotechnic materials greatly in- 
creased the effect, until finally an 
explosive power was develop suffi- 
cient for the projection of missiles 
from the months of ojkui tubes, nnd 
then artillery began to appear oil the 
field of battle. 

Thus the art of producing gun- 
powder for the purposes of war seems 
to have been a growth rather than 
an invention ; and so it is not at all 
surprising that the origin of it hus been attrib- 
uted to many different men of many different 
nations. It is as impossible, as a distinguished 
French writer has said, to answer the question 
who invented gunpowder as to say who invent- 
ed the boat. 
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older, Our generation will think more about the bible and follow its rules. (He's going 
to conform and get right with his mother's god). More so than what our governments 
based on. Remember," In God we Trust. Ha, Hal, (He doesn't believe our govern* 
ment trusts in his mother’s god any more than he did when he ordered the PMJB) 

I hope one day you all will realize what’s going on. Orwellian, here we go! (He believes 
Orwell s 1984 is near. If you've read "1984" you’ll realize that the timid, wishy-washy 
tribalist Lawrence typifies was the mainstay of Big Brother's INGSOC). 

Respectfully, Lawrence 

. ^ , (He really thinks I’m THE MAN 

Lawrences traumatic reaction to the PMJB reminds me of an incident of my boyhood. 

was walking along the dirt road near my home outside Elmhurst, Illinois. With me 

was my dog, Dumbo. As we passed Clyde Webster's home, his little dog, Rags, came 

out of his house and commenced barking furiously at Dumbo. Dumbo took no notice 

as Rags was a chained dog and, therefore, beneath contempt. 

ni i??!2* hh hir l d ,egs ’ stra ' nin 9 at the chain, Rags grew bolder in his insults. 
Dumbo plodded on staring straight ahead. Infuriated at the larger dog's refusal to do 

haug e hty a foe Stramed harder and the chain broke * Freedom? Now he would thrash his 

heavier chain for Rags. Freedom brings responsibilities known 

even to dogs. Freedom meant he would have to back up his c onvictions with teeth. 

So, almost as if he were playing a role, Rags actually put his little tail between his 

legs and slunk into his house, hoping against hope that Dumbo wouldn’t notice he 
was tree. 

Lawrence is free. He still has the book. But lest anyone take notice of his freedom, 
he s going to get right with God and try to hide the fact that he ever strained at his chain 

i ihiM ' B ' 9 Bro,her ls aching him and he will love Big Brother for the 
resi ot nis lit©* 

Haifa Throwing -far 

faiai &S*}f'D*faast 

It's merely advanced mumblety-peg, but there's 
a practical side to this fascinating pastime 




G KING back at the glamorous pageant 
•f pioneer days, the hunting knife 
tands out in bold relief. Along with 
he rifle and the ax. this weapon of our 
forefathers played a most important part 
in the early history of America. 

Thirty years ago I became interested in 
these knives — I wanted to know how the 
frontiersmen threw them. But search as I 
did, I could find no published work on the 
subject; and I don’t believe that any exists 
today. I had to learn my knife throwing 
by experiment. 

Knife throwing is a fascinating pastime. 
Your arm swings back, steel flashes 



F. C. NESS 

OUTDOOR LIFE - DEC. 43 



Form it oll-im porto nt. Here the 
author demonstrate* the correct 
technique of a handle-hold throw 



Start of the power throw. The heavy knife it 
on »tt way back to a point behind fhe shoulder 



through the air — and zip! the blade quivers 
in the target. Properly thrown, the knife 
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Throwing knivas. Top is 
o Victor Forge hunting 
type. Next, two Couteou 
Gone circus knives. And 
below, three of Victor 
Forge's throwing models 



Top of the power throw. Arm is all the 
way back, in position to hurl the knife 
forward and overhand in a mighty swing 

Finish cf the power throw. Arm fully extended, and 
pointed at target. Release is smooth and rhythmic 



For distances of from twelve to fifteen feet, 
take the handle of the knife in your fist, extend 
your thumb, and let fly with the same short, 
overhand flip that you used for the blade 



For slightly longer distances another grip is 
more effective. The blade is again held by 
thumb and forefinger, but this time the thumb 
is extended along the flat of the blade, and the 
knife is released with the thumb pointed direct- 
ly at the>urget. This grip gives a slower half 
turn to the'knife. 

To throw from a distance of about ten feet, 
hold the knife flat in your palm, with the blade 
pointed toward your elbow, and your finger 
against the handle. Throw it overhand, and let 
it slide out, handle first, with your extended 
hand pointed squarely at the target. 



hits hard and bites deep in businesslike 
fashion. Making the point stick nearly 
every time, and at various distances, re- 
quires a lot of practice; but practicing — on 
the trail, in camp, or at home — is fun. 

There's a practical side to this exciting 
diversion, too. Porcupines and other small 
game have been impaled on the thrown 
hunting knives of hungry, lost campers. 
And skill with a heavy knife has doubUess 
saved more than one soldier's life. Signal 
Corps movies from the Solomons 
show our marines throwing knives 
on captured islands, and recent 
news photographs show our Raid- 
er and Ranger trainees practicing 
the art in groups. 

When practiced as a backyard 
pastime, knife throwing is merely 
advanced mumblety-peg, easily learned by 
anyone. Any light-handled knife — a kitchen 
knife, for example — can be used, and a 
heavy cardboard carton will serve admi- 
rably as a target. 

Stand about three feet from the target, 
right foot forward. Hold the knife by the 
blade, point between thumb and forefinger, 



you have found it, practice a uniform delivery 
until you can make your knife stick every time. 



For long powor throws tho knifa it rovorsad, 
and Fngar oxtondod along flat side of blade 



Another variation of this throw has the index 
finger extended along the knife's safe edge 



fist naturally closed, and flip it overhand from 
near the ear, straight at the target. If the knife 
does not land point first, move a step 
backward, and throw again. You are trying to 
find the distance at which the knife will make a 
half turn in the air and strike point on. When 



holds. At about this distance, and with this 
throw, the knife makes a complete turn in the 
air. 

These four throws are basic. Practice them 
until you have developed a smooth, rhythmic 
technique for each. It is useless to attempt long 



throws until the proper form has been 
mastered, and you can make the knife land 
point first at distances up to fifteen feet. When 
you can do that you will find that by doubling 
the range of the handle-hold throw, and trebl- 
ing the range of the three other throws, your 
knife will again land point first. 

While great skill can be developed through 
practice, knife throwing is not an exact science. 
No two persons throw precisely the same, and 
since the knife somersaults in the air, a begin- 
ner must find his proper ranges by trial and er- 
ror. Form is the secret of success with knife 
throwing. You can use various throws for dif- 
ferent distances, but the technique of a given 
throw must never vary. 

My interest in knife throwing was 
stimulated some time back by a gift of 
a pair of beautifully 'balanced circus 
knives from Eugene Stebbings of Free- 
port, 111. Eugene, better known as Cou- 
teau Gene, rode herd and followed a 
chuck wagon before he could raise a 

hair on his upper lip, and he is no 
slouch with gun or knife. At short 
range, with six of his knives in his left 
hand or in a hip quiver, he can stick 
them all in a six-inch circle, one by 
one, as easily and nearly as fast as he 
can shoot into the same circle with his 
revolver. Twelve years ago, he was de- 
signing and making knives for Tex 
Worl of the Ringling Brothers circus. 
The knives he gave me were a foot 
long, and weighed nine ounces. Forged 
from one piece of special steel, they 
were flat and thin, but perfectly tem- 
pered to withstand the abuse of hard 
throwing. The handles were straight, 
the edges of the blades dulled to permit 
the blade grasp. 

The Couteau Gene knives are fine for 
accuracy. Like most throwing knives, 
they are balanced just forward of the 
handle, and their symmetrical shape 
contributes to a uniform delivery. 

Missiles of this weight require a 
wooden target at least three feet 
square, and made of boards an inch or 
more thick. I made mine six feet high, 




Tha first of four basic throws. Tha pinch 
hold on tha blado of a light-handlad knifa 



four feet wide, and used two-inch cy- 
press planks. Before throwing, I soften 
the target with the hose and plenty of 
water. Also, while practicing, it is a 
good idea to hang a burlap bag con- 
taining excelsior, grass, or straw over 
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Second, fh© pinch hold wifh thumb extended. 
Thii gives a slower half turn to the knife 

the target; for some of the knives are 
bound to land flat, and such a cushion 
will prevent snapped blades and split 
handles. Set the target behind the ga- 
rage or some other high backstop, so 
as to keep your knives in your own 
backyard, and yourself out of a damage 
suit. A heavy knife is a formidable 
weapon in flight, so be sure that there 
is no chance of its hitting someone, 
even if it glances off the target. And 
don’t throw, ever, at a living tree. 

Just before the inexorable demands 
of the war stopped the manufacture of 
so many sportsmen’s items, a new 
throwing knife, made by Victor Forge 
of Erie, Pa., appeared on the market. 
The four I own are nine inches long, 
and weigh 6V6 ounces each. Made in 
one piece, like all good knives, they 
have short narrow handles and long 
spear-shaped blades. They are flat and 
dull edged, but balanced well forward 
of the handle. For pleasure throwing, 
particularly for handle holds, and for 
rapid-fire grouping, these knives are 
hard to beat. 

I have other Victor Forge knives — 
hunting style, with a razor-sharp edge 
and a small projection or guard near 
the handle. But the balance is there, 
and except for the blade holds these 




Third, the palm grasp for distances of about 
10 ft. Hero, knife slides out handle first 

knives can be thrown exactly like my 
throwing models. 

For self-defense, such a knife is held 





PIPE SHOOTS 
THROUGH ITS 
STEM 



Fourth, the handle hold with thumb extended. 
This throw is for distances of 12 to 15 ft. 



in the fist, with the blade inclined for- 
ward and the cutting edge up. In this 
position it is ready for belly ripping or 
sticking under the ribs from below the 
opponent’s guard. It is also ready for 
throwing. And this is the very hold I 
use for short power throws. When thrown 
with my right hand, one of these knives 
makes a complete turn In the air and 
lands point first at about seventeen feet. 
Thrown with my left. It turns once and 
sticks at about twelve feet. 



In all power throwing, and especially 
in combat work, the purpose is to hurl 
the knife with the greatest possible 
velocity. So stand with your left foot 
forward (instead of the right), extend 
your knife arm all the way back, and 
sweep it forward and overhand in a 
mighty swing. Get your weight behind 
it and. most important, follow through. 
The release is the same as in the other 
throws — a smooth rhythmic slide from 
the hand. 



For serious combat practice, concen- 
trate on this throw. Find the approxi- 
mate distance at which your knife will 
make a complete turn, and practice 



By using tbs handle hold, with thumb eifendsd, 
the*# knives were thrown from exactly 12 ft. 



until you can make it stick every time. 
Eventually you will be able to make your 
knife revolve once, twice, or even three 
times, and still land point first — with a 
thrilling, deep-biting thud. 

For accuracy in the longer power 
throws, I reverse the knife, and extend 
my index finger along the flat of the 
blade, or along the safe edge. This gives 
the knife a slower turn, and makes it 
easier to strike a distant target point 
first. Using the short, twelve-ounce En- 
field bayonet, I can drive its eight-inch 
blade deep into a target at thirty feet— 
which I consider the maximum distance 
for practical power throwing. 

Once you have learned to make your 
knife land point first at various dis- 
tances, you will be surprised at how 
closely you can gauge the range with 
your eye. You will want to hurl your 
knife into every sand pile, clay bank, 
dead tree, or stump. I know I do. Un- 
consciously, you’ll pick out some likely- 
looking target, note the dwindling dis- 
tance, and let fly when the range looks 
right. And nearly every time it will be. 



Popular Science Monthly — 1933 

Though innocent enough in outward appearance, a novel type of firearm disguised as 
a smoking pipe serves as a formidable weapon when it is needed. The gun fires a .25 
caliber cartridge. Its stem unscrews for loading, while the bowl of the pipe serves as a 
magazine for five extra rounds of ammunition. A knurled screw near the center serves 
as a trigger, and fires the pipe pistol when it is pulled back as illustrated in the 
photograph above, the user sighting meanwhile along the length of the stem. A German 
inventor is responsible for the unusual weapon. 
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The Wallet Pistol 




The wallet pistol is about the best defensive weapon 
I’ve come across. An ex-cop who sold me mine said he’d 
been searched and it had been passed over. 

There would be little reason to fear it being detected in 
your hip pocket. The only way anyone would know would 
be if you spread the word around and someone told the 
law you were carrying it. 

If you should adopt the weapon you should make sure 
it projects a half inch or so out of your pocket. Other- 
wise, it will snag on the sides of your pocket and be hard 
to withdraw. Snagging is prevented by measuring the 
wallet and sewing the pocket across so the wallet won’t 
go out of sight. 

To use, wait until some dummy demands your wallet, 
then take it out and shoot him at least twice. 

The gun shown here is a High Standard, .22 caliber 
magnum Derringer. It holds two shots and can be fired 
one after the other in rapid succession. 

There are other .22 Derringers on the market holding 
regular .22 long rifle shells. Hollowpoint Stingers are 
just about as effective as the magnums and those Derr- 
ingers are considerably smaller. 

The wallet shown here was made by a custom leather- 
worker. If you have a friend in the business you can get it 
done professionally. Otherwise, you can pick up a walletj 
kit at anv craft shop and do it yourself. 

When you buy the wallet, discard the insides. Get a set 
of snaps from the hardware store and put one just under 
the barrel so it doesn’t drift around inside. Lace or sew 
the top comer of the wallet shut to further hold the bar- 
rel. 

Remove the grips from the pistol. Punch holes in the 
wallet over the holes where the grips are screwed on. 
Then just put the pistol in and screw the wallet tightly to 
the handle. The holder for extra bullets is optional. 

With a razor knife, cut finger holes on both sides to 
reach through to the trigger. 

To reload the pistol, just unsnap the wallet and swing 
the gun down. 

If you are profit minded, you can buy wallet kits, tailor 
them to fit the pistols your friends bring you and sell 
for $50.00 each. 



By Kurt Saxon 



V 
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The Versatile 
Hypodermic Needle 

By Kurt Saxon 

I suppose you’ve seen films of dopers 
shooting up with a hypodermic needle fit- 
ted to a medicine dropper. The impres- 
sion was that the needle was precious 
and hard to come by. Forget the hypoder- 
mic. All dope paraphernalia was strictly 
underground and illegal. 

Since I have several pets and have to 
go to the vet frequently, I took to asking 
for the used hypodermics and needles us- 
ed on my animals. The vet handed them 
over and I thought I was really getting 
away with something. I had told him I 
wanted to use them for injecting 
chemicals in plants. 

I would take them home and store the 
needles in a test tube full of rubbing 
alcohol to keep them from clogging up. 

A while back I heard of a self-injecting 
device for diabetics who were too 
squeemish to jab themselves. I bought 
wie from my pharmacist. It was no good 
since it only pushed in the needle but 
didn’t work the plunger. 

I had no intention of sticking myself 
and, without the double action I’d 
counted on, it was useless to me. But in 
the meantime, the pharmacist took it for 
granted that I was a diabetic and sold me 
some needles. They weren’t the right size 
for the device but I had a lot of fun play- 
ing with them. 

When the pharmacist asked me what 
kind of needles I normally used I told him 
I wasn’t a diabetic; I just wanted them. 
He didn’t blink an eye and sold me 100 3 
cc diabetic hypodermic needles in 
separate packages at 17 cents each, or 
$17.00. 

Like I’ve said before, when a person 
makes his living by selling something, he 
wants to make a sale, especially in these 
hard times. So if you don’t have every ap- 
pearance of being some kind of freak, all 
you’ve got to do is hand over the money 
and you’ve got the product. 

Eventually, I intend to get several 
cases of various sized needles for barter 
later on. They will bring high prices from 
doctors who didn’t stock up. 

Of course, they are meant to be dispos- 
ed of after one use. Many disposable 
hypodermics have the needles built in as 
opposed to those whose needles can be 
taken off. Either way, they can all be 
stored in alcohol after each use and so 
can be used hundreds of times. 

Fine emory paper can be used to 
sharpen them occasionally. The dosage 
markings are usually on the inside and 
rub off with use. But the markings can be 
put on by hand on the outside with a 
small file by the doctor when the inside 
markings begin to dim. 

A few cartons of hypodermics could set 



Tylenol Interview 



By KURT SAXON 



Tht Tylenol murders gave rise to a classic example of mass hysteria. It should have been 
obvious from the beginning that the poisoning was restricted to a small area in Chicago and 
done by one sub-human. But it led to all the Tylenol in the country being yanked off the 
shelves. 



Consider the average sub-human living in the anonymity of a city. He'll never be known 
for anything positive. But such a wimp wants to feel important, even in a negative way. He 
wonts to be on effect, even if he's the only one who knows about it. 

So he puts powdered castor beans in a hotel's air conditioning unit, causing Legionnaire's 
Disease, or puts razor blades in Halloweeners' apples or cyanide in Tylenol or acid in Visene 
or some other poison in Lovoris mouth wash. 

The everTeediee of the FDA, the news medio and the manufacturers of the polluted pro- 
ducts give the inferior a feeling of power and importance he could never otherwise achieve. 

Instead el suppressing such stories until the sicko has been nabbed or the incident con be 
put in its proper perspective, the authorities and media run off in all directions, causing 
panic and loss with no more sense of social responsibility than the sub-human who started it 
all. 



In the general grasping at straws, Chicago's own Roger Arnold was a suspect only 
because o fink said he hod some potassium cyonide, (which he didn't) and some 
unregistered guns. A search turned up a copy of THE POOR MAN'S JAMES BOND, which has 
instructions for making potassium cyonide. 

The medta naturally ptMisized the PMJB, which was great for me. In their witch hunting 
spree, they also tried to shift society's responsibility for its degenerates to one who merely 

published o book telling how to defend oneself against those degenerates. Hence, the 
Democrat interview. 



The Arkansas Democrat is the Notional Inquirer of the Ozorks. Incompetently staffed and 
poorly written, it caters to simpletons too dull of intellect and debased of ego to demand 
accuracy in newsgathering. 

In H80, Dan Wiseman, an effiminate nebbish. libelled me and killed the Democrat's 
chances of ever getting a straight story concerning my aims or views. When Margie Low 
phoned for an interview, I realized whatever I said would be distorted, exaggerated and/or 
taken out of context. So I gave her the most outrageous line of bull I could come up with. 
Many a truth is spoke in test so I leave it to the reoder to separate farce from seriousness. 

The taped interview: 

(Arkansas Democrat) "Hello, this is Margie Low of the Democrat. Is this Kurt Saxon?" 
(Kurt Saxon) "Yes." (Dem.) "Have you heord of Roger Arnold, who works for the Jewel 
grocery store chain?" (KS) "Yes." (Dem.) "They found some books in his apartment that 
were written by you." (KS) "Oh yes, THE POOR MAN'S JAMES BOND." (Dem.) "Right." 
(KS) "Yes, that's a primer for killers. Anyone can murder onyone with that book. And I en- 
dorse it ond I promote it. I think if you have THE POOR MAN'S JAMES BOND you can kill 
onyone you want. That's a great thing." 

(Democrat) "Okoy, you endorse it. You think he used that?" (KS) "I don't know but I 
think he could have. I don't know the man. I don't even know if he bought the book from me 
or one of my dealers." (Dem.) "Where are they distributed, Kurt?" (KS) "Well, people 
write for my free catalogue and send the money and I send the books. And I have dealers 

around the country." (Dem.) "In the Chicogo area?" (KS) "No dealers in the Chicago 
area." 



(Democrat) "So you don't know this guy personally." (KS) "Oh, no. I don't know my 
customers. I don't wont onything to do with my customers. Especially those from Chicago 
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you up in the medical supply business 
and make you a hero, too. 

Aside from eventual barter, the 
hypodermic needle can come in handy in 
many ways. You say your squirt gun 
leaks? Well arise and get yourself some 
hypodermic needles. They don’t leak and 
shoot a powerful squirt several feet. You 
might think a hypo would give only one 
good squirt but up to 20 good squirts can 
be gotten from a 3 cc hypo. 

You just point it at one or more targets 
and go bip, bip, bip, bip, with your little 
old thumb. Practice helps but a lot isn’t 
necessary. 



If your only purpose is to use the hypo 
as a squirter, it would be best to take a 
pliars and bend the needle back and forth 
to break it off. It isn’t needed and you 
wouldn’t want to accidentally stick 
yourself. 

If it is to inject an unsuspecting enemy 
you’ll want the diabetic needle as it is the 
thinnest and shortest. In the excitement 
of an altercation, your opponent would 
not notice he had been injected. One 
auick jab, a little scuffling, and he would 
drop dead. 

The diabetic needle is also best for in- 
jecting an enemy’s rump while he’s sit- 
ting on a bar stool. If you should give him 
a hearty slap on the back he’d probably 
be distracted into not feeling it at all. If 
he did, it wouldn’t hurt and he still might 
not suspect he’d been attacked. 

A quick thrust and plunge into the 
rump of a walking or standing opponent 
would hardly be noticed, especially by 
passersby. Keep moving, anyway. You 
must be aware, however, that no more 
than 1 cc should be used for a lethal injec- 
tion. The reason for this is that the victim 
will probably withdraw reflexively . Even 
. the injecti 



injection of only one half a cc is 
almost guaranteed to be fatal if you’ve 
done your homework. Practice on a 
pillow. 

Since the diabetic needle is the 
smallest and sharpest, it is also the most 
fragile. That’s why you must practice a 
straight thrust into the naked arm, throat 
or some part of the body covered with 
tight fitting material, like the rump. 
Otherwise the needle will bend. Even so, 
in the next issue I’ll detail a device that 
insures a straight thrust, even through 
relatively thick material. 

Lest you think carrying hypos around 
would be awkward and fear sticking 
yourself while it rests in your pocket, 
don’t worry. Each hypo comes with a 
long, plastic cap, like a holster. The 
beauty of this cap is that all you have to 
do is stick a safety pin through its tip and 



since it's o documented foct that came over the TV last night that there are seven million 
people in the Chicago area and six hundred thousond of them ore disturbed. So that's nearly 
one out of ten dingbats in that city and I don't want to live there. And I wouldn't put it post 
any of them to do anything to any of the rest of them. So I'm not at all surprised. 

“And, of course, THE POOR MAN'S JAMES BOND is primarily to wipe out the sub-human 
populations of the cities. So the more books I can sell to people in the cities, the happier I 
am about it." (Dem.) "So the purpose of your book is to wipe out the sub-human popula- 
tions of the cities?" (KS) "Yes, that's right. That's the only legitimate purpose for such a 
book as that." 

(Democrat) "Okoy. But what do you mean by 'sub-human population'?" (KS) "Well, ur- 
banites, as for as I'm concerned, are all sub-human. No one in his right mind would live in a 
city, anyway. I'm a rural type, see? I'm a hill person." 

(Democrat) "Kurt, ore you a Survivalist?" (KS) "I am THE Survivalist. I coined the 
term." (Dem.) "What does that mean?" (KS) "Well, a Survivalist is a person who realizes 
civilization is about to collapse and wants to get out from under it." 

(Democrat) "Are you working on ony other books?" (KS) "I'm working on THE 
WEAPONEER right now, which picks up where THE POOR MAN'S JAMES BOND leaves off. It 
tells how to make ricin, potassium cyanide grenodes. The last issue told how to make 
cyanide smudge pots but there was a typographical error so I don't think my readers will 
understand it until I correct it next time." 

(Democrat) "What did you think of the Tylenol murders?" (KS) "Well, that isn't really 
my way of doing things. I would have asked for money before I did anything like that. He 
didn't get any money out of it and people think he's a bod person now. So why be hated any 
more than you ore otherwise if you're not being poid for it?" 

(Democrat) "Kurt, he's just a suspect. They don't really know if he did it or not." (KS) 
"They'll never catch the one who did it." (Dem.) "Don't think so?" (KS) "Of course not. 
How could they? All you have to do, sweetheart, is to go into a store, buy some product, 
take it home, doctor it, take it bock, put it back on the shelf, and how is anybody going to 
trace it to you? 

What you ought to do is send the doctored product to the monufocturer ond say, 'Listen, 
I'm going to put a dozen of these on the shelf if you don't send me some money, or put it in 
my bank occount,' like that one extortioner did. But he didn't even do that. He just said, 
'Put the money in my bank occount or I'll start poisoning your product.' He ought to have 
sent a sample of the doctored product. 

“for Instance, say that you should buy a bottle of Head and Shoulders and empty it half 
out and fill it full of Nair ond shake it up ond send that to the manufacturer ond say, 'You 
try it on a dog and after you see your bald dog, imogine what's going to happen if I put a 
dozen of these in The Hite Shop and get all these rich broods and they come out of the 
shower, just bald as an egg, ond they're going to sue you out of existence, see?' So that 
way you could get money. But just to poison people or mess up their lives, willy-nilly, 
there's no profit to that." 

(Democrat) "Do you know if he hod any of your other books?" (KS) "I don't know. I hope 
he has because I like to sell as many as possible." (Dem.) "Do you keep records of people 
requesting your books?" (KS) "Well, there ore records but I wouldn't bother to look it up 
because that's customer privocy. I wouldn't wont people to have the idea that I'm going to 
turn their names over to the authorities just because they want to poison somebody." 

(Democrat) "Would that book have been helpful in doing the cyanide poisoning of the 
Tylenol?" (KS) "No, it doesn't have any relation to how you use it. It just tells you how to 
make potassium cyanide. You have to determine how to use it yourself, because I'm all for 
letting a person think for himself. I'm not going to think for onybody. I'll tell you how to 
make it ond then you decide whether you want to do it and how you want to apply the 
knowledge. I'm just a teacher." 

(Democrat) "Have you been contacted by anyone else about this?" (KS) "Not any 
authorities or anyone like that. Mainly by people who want to buy THE POOR MAN'S JAMES 
BOND. I've been getting calls from all over the country and I suppose I've mode quite a pro- 
fit out of it. They say it's an ill wind that blows no good." (Dem.) "You've made a profit 
out of the story?" (KS) "Oh, I'm cleaning up. Besides, I didn't know those seven people. 
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pin it to the inside of your clothing. 

One way is to put the cap down into one 
comer of your shirt pocket. Then stick 
the pin in through the back of the pocket 
in the inside of the shirt. Thrust the pin 
through the tip of the cap and back 
through the pocket and close it. 

Now just stick the hypodermic’s needle 
into the cap and you will have a weapon 
secured and safe until you need it. All you 
have to do is yank it out when needed and 
replace it when finished. 

For the shirt pocket hypo, the 3 cc 
weapon should be only 1 cc full. This way, 
only a little of the hypo is exposed to vie w 
and no one will notice it or suspect it for 
what it is. 

If you want a real arsenal, you can pin 
any amount to the inside of your jacket 
and Just let them hang downward. The 
caps hold them securely, with no danger 
at them coining loose. They can have a 
full 3 cc load. Just make sure when yank- 
ing them out of their caps that you have 
the presence of mind to grasp them by 
the tube rather than the plunger. 

Since the caps are impervious to 
anything washing or the cleaners can do 
to them, you might consider attaching 
them with thread and leaving them in 
your pockets or coats permanently. 

Don’t plan on filling a hypo and carry- 
ing it around for days. Although the cap 
keeps air from the needle, you don’t want 
to take a chance on the contents congeal- 
ing in the needle. 

If you adopt this weapon, plan on emp- 
tying the contents back into their normal 
container every night. Then fill them 
with alcohol overnight and shoot it back 
out each morning before reloading. In 
this way, the needle should be free from 
any stoppage for as long as you want to 
use it. 

A very practical use for hypos is for 
filling small-mouthed containers. There 
are seldom found funnels small enough 
for tiny containers and so the hypo ik the 
most practical for this purpose. 



Scientific American — July 27, itti 

AatrlMa Sited Xuteta. 

All th« Army rifled muskets which wo have ox- 
aipined appear to have too light barrels, la this 
feature tbej reecmbh the Ko field rifle. We are aware 
that a certain length of rifle, with bayonet affixed, is 
ne c essa r y for charging and receiving charge ; but an 
improvement .may be effected without reducing the 
total length of rifto and bayonet combined. Take 
three inches from the Isngth of barrel, and add the 
weight of metal that would thus be removed to the 
diameter of the barrel ; this will increase its strength, 
insure more accuracy of aim, and enable the soldier to 
handle it more easily. The bayonet may be in c r e ased 
in length three inches without adding a single ounce 
to its weight ; and by using the very beet of metal ite 
strength will not bo diminished. 



anyway. 

"Then ogam, that's one in a million. So that's not bod odds. And they might have been 
the nearly one out of ten who were nuts." 

(Democrat) "Well, thanks a lot, Kurt." 



Extraordinary 
Bifle Shooting. 

Messrs. Editors : — I send you 
a diagram of shooting made in 
this place on Wednesday, the 
24th inst. Hearing of Berdan’s 
great shooting, I thought I 
would send you a sample of 
“shooting as is shooting.” 

These shots were made 
precisely as drawn, and can be 
done again. If physically 
capable, I would join the 
regular corps of riflemen. If 
allowed to go upon my "own 
hook," under the government 
employ, I would do such ser- 
vices among the rebel officers 
as would save thousands of 
useful lives. I am a locomotive 
engineer, getting $2.50 a day, 
but I would throw up all, if I 
could do so satisfactorily. 

Shooting men will appreciate 
the accuracy of the target I 



send you, and there are many here who would like 
to see it published. If of sufficient interest I would 
be pleased to have you do so. I would refer to my 
master mechanic for the reliability of. 



Your obedient servant, 
George N. Miller 
Allegheny, Pa., July 25, 1861 




10 shots, 200 yards, with rest. 8*4 inches from 
center of shots to the center of the target; or 
from edge of ball to center, an average of 3-5ths 
of an inch. — Rifle by James, of Utica, N.Y. — 
Shooting by Geo. N. Miller, of Allegheny City, 
Pa. 




By KURT SAXON 

For guarding the homestead, stopping 
traffic and attacking enemy installa- 
tions, you can’t beat the cyanide smudge 
pot. It is the simplest, cheapest, quiete: t 
and least destructive of property. 



don’t care to buy it ready made you can 
make it yourself from easily gotten, less 
complex chemicals. Its simple manufac- 
ture is described on page gZof THE 
POOR MAN’S JAMES BOND Vol. 1 • 

Tb make a cynide smudge pot, all you 



If an armored column were ap 
proaching your holdings, why blow it u,' 
and waste so much good material? If 
marauders are sneaking around, why 
take any chances of getting shot? When 
attacking an enemy installation, why 
alert their personnel with gunfire? 

The cyanide smudge pot is the poor 
man’s neutron bomb. It’s very simple 
and if you have the sense or the oppor- 
tunity to use wind direction, you can not 
only protect yourself from any land at- 
tach, but can take your opponent’s equip- 
ment with impunity. 



Potassium or sodium cyanide can b 
purchased from many chemical coir 
panies rather cheaply and in bulk. If yo 



need is a tin can of whatever size seems 
suitable. Fill it half full of cyanide and 
place it where the wind will blow th egas 
toward the objective Place it as close to 
the objective as possible without being 
detected. 

Tb use, pour one part by volume of 
sulphuric acid into two parts of cyanide 
Then get away fast. The gas will im- 
mediately billow up and flow downward. 

Only a whiff or two is sufficient to kill 
any humans or animals in its path. After 
a few minutes to an hour, depending on 
wind speed, it will be safe to walk about 
the area, enter any structure or vehicle 
in the path of the gas. 

Nest issue will feature cyanide hand 
grenades. 
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The Scientific American — Stpt 21 , 1361 

WHITE GTHTPOWDEK. 

There is an article upon the above subject by M. 
Pohl, a German chemist, in the London, Edinburgh 
and Dublin Philoeaphical Magazine for July last, and 
another on the same subject in the Chemical Newt, 
Aug. 24th, by F. Hudson, Esq. Considerable atten- 
tion has lately been given by some chemists to this 
peculiar substance. The former states that prussiate 
of potash 20 parts, sugar 23 and chlorate of potash 49 
parts, make good white gunpowder. In exploding this 
powder, 100 parts of it yielded 47 -44 of gaseous pro- 
ducts and 62-56 solid residue. Ordinarily black gun- 
powder furnishes only 31-38 of gaseous products and 
68-06 of solid residue. The efficiency of gunpowder 
is measured by the gases which are produced from it 
by explosion. An equal weight of white gunpowder 
will produce 1-67 times the explosive effect of the 
black. In order to obtain the same effect on projec- 
tiles and in mines, only 60 parts of white power will 
be required for 100 parts of the common kind. The 
residue of the white being as 31-63 to 68 of the black, 
it is more cleanly, while the heat generated when it 
is ignited is much lower ; and a greater number ol 
shots can be fired with it without heating a cannon. 

M. Pohl considers that white gunpowder, being 
more energetic in its action than common black pow- 
der, it approaches more nearly gun-cotton for effi- 
ciency, and it has the advantage over this substance 
in being more easily prepared, keeping for a longer 
period of time without change, and is cheaper. This 
powder ia not only easier of preparation than the old, 
but it may be made in a few hours in great quantities 
with very simple machinery. M. Pohl states that it is 
difficult of explosion by pressure and percussion ; but 
Mr. F. Hudson, in his communication to the Chemical 
Newt, states that he made several samples according 
to M. Pohl’s receipts and found that when he mixed 
the materials moist, then dried them at 160° Fah., 
the powder was very liable to explode with friction — 
it was indeed percussion powder. This was not the 
case when they were mixed dry. He says : — u A cau- 
non loaded with white gunpowder goes off on the 
application of “a few drops of sulphuric acid applied 
at the touch-hole. The property of this gunpowder 
may possibly be applied to some advantage in the 
preparation of bomb shells for long ranges. These 
shells would not explode until they strike the object, 
if filled with white powder, and contain a small 
glass vessel with sulphuric acid- No explosion of the 
shell would take place in the air, as is too often the 
case with the ordinary fuse shell.*' 

As this white powder contains a very large amount 
of the chlorate of potash, it will corrode the locks 
and barrels of rifles more rapidly than common gun- 
powder. It, however, may be used as a good substi- 
tute, if saltpeter becomes scarce and high in price. 
It will also require to be handled with more care, as 
it is liable to explode with severe pressure. We have 
exploded it easily on an anvil by a blow with a hum- 
mer. As it is very cleanly we would prefer it to black 



powder, and it may yet be so manufactured, we be- 
lieve, as to become a substitute for it, for most pur- 
poses. 

The Scientific American — July 2, 1861 

BLABTUTG BY ELECTK1CITY. 

The following illustrated description for conducting 
blasting operations by electricity is, in substance, 
taken from the Calcutta Engineer' * Journal , and will 
be found very useful and interesting to many of our 
readers. It is best adapted for large blasts, as it 
would be rather expensive in comparison with the 
fuse, for common operations, such as blasting small 
rocks : — 

PREPARATION OF CARTRIDGES. 

Take two copper wires covered with gutta-percha of 
the ordinary size employed to make the connections 
of telegraph instruments commonly called No. 0 
gutta-percha wire. They may be of any length most 
convenient from 6 inches upwards. In the annexed 
drawing, Fig. 1, they are shown for convenience sake 
to be only about 6 inches in length, but it would be 
preferable to have them sufficiently long to project 
out of the h61e a few inches above the surface of the 
ground, because then no fears need be entertained of 
any derangement to the connections made with the 
two battery wires to the two ends, A A, Fig. 1, dur- 
ing the process of filling in tho hole, which derange- 
ment would injpre the insulation and nullify the 
action of the battery. It should be observed here, 
that in cepe* where the shorter wires are used, it will 
be necessary, after making the connections with the 
battery wives, to cover the connections over with thin 
sheet gutta-percha (or paper would do, if the hole is 
perfectly dry) so as to insulate them perfectly from 
each other and from the earth. B B, Fig. 4, will 
illustrate the manner in which ibis L» done. 

Let the two wires first mentioned be twisted toge- 
ther for a length of about 3 inches, as shown in Fig. 
1 , care being taken to leave their lower extremities, 
C C, free for about an inch, separating them about 
half an inch from each other. Remove the gutta- 
percha covering for a length of about a quarter of an 
inch, as shown at, C C, Fig. 1, and brighten up the 
ends with sand paper, and then stretch across them a 
very fine iron, or better, platinum wire (also pre- 
viously brightened up with sand paper), twisting it 
round the copper wires, and fixing it in the manner 
shown in the figure. The upper extremities of tho 
two wires, A A, are also separated, and the gutta- 
percha stripped off for about an inch, for the purpose 
of connecting them to the two wires which are to pro- 
ceed to the poles of the battery. If these connections, 
owing to the shortness of the wires, are to come with- 
in the hole, great care must be taken to insulate them 
from each other and from the earth in the manner 
already explained and shown at B B, Fig- 4. Fig. 2 
shows the body of the cartridge, which consists of a 
tin tube 3 inches in length and three quarters of an 
inch m diameter, the joint being well soldered in 
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order that it may be impermeable to water. On in- 
troducing the wires into the tube thoy should be 
placed in the center, as shown in Fig. 2, and great 
care should be taken to prevent the two wires from 
touching the outside of the tube anywhere. To guard 
against this most effectually, the two ends should be 
opened put and then turned inward again, as at D D, 
Fig. 1, so that the gutta-percha shall press well 
against the sides of the tube ; thus removing all pos- 
sibility .of the exposed ends of the wire coming into 
contact with it. The two wires are passed through a 
cork, and fitted firmly to tho upper end of the tin 
tube, as shown at E E, Figs. 2 and 8, and made per- 
fectly water tight by being covered over with a cem- 
ent composed of two parts beeswax and one part resin. 
The tube is then filled with powder at its other ex- 
tremity F, which is likewise stopped with a cork and 
cemented in the same manner. Fig. 2 shows the 
manner in which the cartridge is placed in the hole, 
after having carefully expelled ail dust and moisture, 
great care being taken that the cartridge is situated 
in about the center of the charge of powder intro- 
duced into tho hole, as shown at G, Fig. 4. Above 
the powder is placed a plug of straw, dry grass, or 
tow, shown at H, to allow, between the powder and 
the filling in, a small space filled with air, and above 
the plug dry sand is poured in until the hole is filled 
up to the surface, as shown at K. The two ends of 
the wire then, z I, which projects above the surface 
of the ground, are connected with the two poles of 
the battery by means of insulated conductors of suf- 
ficient length to allow of perfect protection from any 
dangers arising from the explosion. The greatest 
caution should be observed in not connecting the two 
wires with the battery until the moment the explo- 
sion is required to be made, as the effects are instant- 
aneous. If necessary, a number of shots, can be fired 
together, either simultaneously or in such rapid suc- 
cession as to be all but simultaneous. 



BATTSRIB8. 

The battery best adpted for igniting the cartridges 
is Callan’s battery, commonly called the 44 Maynooth 




Battery.” This is the simplest and cheapest form of 
battery, and can be most readily made up in India. 
It is very powerful, fifteen cells being sufficient for 
all purposes of ignition, or for conducting electrical 
experiments in general. Two forms of this battery 
are shown in Figs. 6 and 6, the one being circular and 
the other square. Three cells of each kind are only 
shown, as they are quite sufficient for illustration. 
The number of cells required to make up a battery 
sufficiently powerful for firing a shot will be from 
fifteen to fifty, according to circumstances. 

CIRCULAR CELL BATTERY. 

The battery consists of, first, a circular earthen- 
ware cell ; secondly, a circular iron plate ; thirdly, a 
porous cell ; and, fourthly, an amalgamated zinc 
ingot. These three last named are placed within the 
earthenware cell in the order above enumerated, and 
which will be seen more clearly by referring to cell 
M, Eig. 5. After placing them together, the space 
between the porous cell and the earthenware cell is 
tilled up to within half an inch of the top with pure 
nitric acid, while the porous cell is filled up to with- 
in half an inch of the top with sulphuric acid diluted 
with water in the proportion of 1 of acid to 10 of 
water. The cells arc connected together with a piece 




of copper wire, care being taken to connect the iron 
of one cell to the zinc of the next cell, and so on, 
connecting the iron and zinc alternately throughout, 
as shown in Fig. 6. 

SQUARE CELL BATTERY. 

This battery is simpler in arrangement than the 
previous one, and can be made up more easily and 
rapidly in this country. The outer cell is of iron, 
within which is placed the porous cell, and within 
the porous cell is placed the amalgamated zinc plate. 
The arrangement is clearly shown in cell 0, Fig. 6. 
The pure nitric acid is poured within the space be- 
tween the porous cell and iron cell to within half an 
inch of the top, and the sulphuric add, diluted with 
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water, as before, in the proportion of 1 of add to 10 
of water, Is poured into the porous cell, filling it up 
to within half an inch of the top of the cell. The 
connections are made as before, the iron cell being 
connected with the zinc plate in the adjoining cell, 
and bo on alternately throughout ; great care should 
be taken to prevent the iron cells from touching each 
other, and it is necessary in arranging them to put a 
piece of brown pasteboard or wood between each. Ten 
of these cells are sufficient to ignite the cartridge, but 
the actual number to be used depends upon the cir- 
cumstances and nature of the operations. Twenty 
cells of this battery have been found sufficient for pro- 
dud ng the electrical light. 

Mines may be sprung at a considerable distance 
away by the electric battery, as thus described. The 
E ussians had the Malakoff and the Redan Towers all 
mined underneath, and filled with powder, in order 
to blow them up if the allies should storm them. 
They had wires connected with an electric battery 
at some distance off, but the Malakoff was saved 
from being blown up when the French entered, 
for a cannon ball had cut the electric cord, and the 
mine was thus rendered harmless. Part of the Redan 
was blown up, but no person was injured, as the 
English soldiers had been withdrawn almost as soon 
as they entered, as it was rightly suspected the fort 
had been mined. 

Scientific American— July 27, 1861 
KODKAJV'8 IXPgRIM BffTS W ITH GUKFOWDKE. 

When ordinary small-grained powder is burned in 
a cannon, the combustion is so rapid, and the gases 
are consequently so quickly developed and so highly 
heated, that an enormous pressure is produced at the 
breech of the gun before the ball starts from it* seat; 
then, as the gases expand, the pressure is rapidly re- 
duced, so that the velocity of the ball is small in 
proportion to the maximum pressure exerted upon 
the gun. It occurred to Capt. T. J. Rodman, of the 
Ordnance Department, U. S. A., that if the powder 
were made to burn a little more slowly, the pressure 
would be less at the breech, and would follow up the 
ball with more force during its passage out of the 
gun, thus giving greater velocity to the shot with 
less danger of bursting the cannon. 

The first plan that he tried for producing a slower 
combustion of the powder was to make it in large 
grains, which were compiesscd with great force, so 
that they could not be permeated by the gas, and, 
consequently, could bum only by a gradual combus- 
tion commencing on the outside and extending in- 
ward. Powder of the same quality in every respect, 
except the size of the grains, was prepared by the 
Messrs. Dupont, the grains in one sample being all 
three-tenths of an inch in size, those of another four- 
tenths, of another five-tenths, and of the last six- 
tenths. Capt. Rodman made a series of fires with 
this powder in a 11-inch gun, using the same weight 
of charge, 12 67-100 lbs., and the same cylindrical 
shot, weighing 183 3-10 lbs., at every fire. Five fires 
were made with powder of each size of grain, and the 



THE WEAPONEER 




mean results are exhibited in the following table : 



Diameter 


Velocity of 


Pressure ot Gas, in Pounds. 


of Grain. 


Shot. 


At bottom of bore 


At 14 in. 


At 28 in. 


.6 


933 


21,370 


10,350 | 


8,030 


.5 


1 932 


21,210 


11,170 


7,300 


.4 


881 


25,590 


10,750 


7,300 


.3 


890 


35,330 


10.710 


0 ,(>80 



ine sraanesi-gramea powder, three- tenths of nn 
inch in size, produced a pressure at the bottom of the 
bore of 35,000 lbs. to the square inch, which was re- 
duced to 6,700 lbs. at 28 inches from the bottom ol 
the bore, giving a velocity to the shot of only 8'JO feet 
per second. While the powder of largest grain, six- 



tentns ot an inch in size, though producing a pressure 



ot only 21,000 lbs, nt the bottom of bore, followed it 



up with 8,000 lbs. at 28 inches, and gave a velocity 
to the shot of 033 feet per second. 

'Ihe granular form, however, is not the liest for 
cannon powder, whatever the 6izc of the grains. In 
vrder to give the greatest possible velocity to the shot, 
with such degree of pressure as may be safely em- 
ployed, the pressure against the shot should continue 
nearly uniform throughout its passage from the gun. 
It should be exactly uniform were it not for the fact 
that a less pressure will burst a gun if applied to its 
whole length than is required to burst it if applied 
to only a portion of its length ; hence tli* pressure 
should diminish as the shot recedes from the breech, 
but not nearly as rapidly, as the experiments show 
that it does diminish even with the largest-grained 
powder. 

As the shot starts very slowly at the breech, and 
moves with constantly accelerated velocity in its 
course through the bore, in order to make the pres- 
sure uniform throughout, the gaseB should be evolved 
from the burning powder with a corresponding accel- 
eration. But, if the powder is granular, the combus- 
tion commences on the surface of the grains and 
proceeds inward, constantly reducing the size of the 
grains, and, consequently, the extent of the burning 
surface. Thus the rapidity with which the gases are 
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evolved is retarded instead of being accelerated. 
Capt. Rodman conceived that if the powder was 
formed into hollow cylinders to be tired wholly from 
the inside, the burning surface would be enlarged as 
the combustion progressed, and, consequently, the 
rapidity with which the gases were evolved would be 

accelerated. In order to confine the combustion to 
the interior of the cylinders, he molds them together 

into a cake, as represented in the cut. 

The cakes are submitted to a powertul pressure in a 
cylinder, the plunger being armed with wires to form 
the holes. In practice, the axes of the cylindrical 
holes are parallel to that of the bore. The cakes are 
made from one to two inches in thickness, the cut 
representing four of them piled one upon another. 

Capt. Rodman says that the increasing rapidity of 
the evolution of gas may be regulated so as to give 
any pressure desired along the bore, by establishing 
the proper relation between the number and diameter 
of the cylindrical holes, and the thickness of the walls 
between them. 

“The initial burning surface, and the ratio of the 
maximum to the mean pressure, may also l>e varied 
by varying the numl>er and thickness of the cakes in 
a given weight of charge ; the initial burning surface, 
and the maximum pressure both increasing with the 
number of cakes, since the burning surface extends 
over the whole surface of the cukes. 

‘•The thickness of walls l>et ween the cylinders should 
be such as to be burned through, or consumed, befoic 
the projectile leaves the gun ; and for ordinary veloc- 
ities wo should econo in i/e in weight of charge, bv 
making the walls of such thickness as to burn through 
by the time the projectile has traversed two-thirds or 
three-fourths of the bore, and allowing the gas to act 
expansively from there to the muzzle. 

“ It will readily lie seen, from the foregoing, that 
this form of cartridge gives ug entiro control over the 
rate of combustion of the charge, a fact the import- 
ance of which can hardly be overrated ; for, taken in 
connection with the hollow mode of casting cannon, 
it removes all limit, as regards safety, to the caliber, 
of which even cast-iron guns may lie made." 

Ozark Bear 
Claws 

If faced with assault, especially by one 
“ — — — — — — — — > 

i 

i 

i 



■■ --iA. 













THE WEAPONEER 

with a knife, two knives are always bet- 
ter than one. The Ozark Bear Claws are 
two knife handles with slits beside the 
blades to accommodate the blade of each 
into the handle of the other. 




Closed, it just looks like an eight inch 
long by one inch thick piece of wood. It 
can be carried in the pocket and can be 
used as a yawara stick until you feel the 
need for more drastic measures. Then it 
becomes two razor-sharp knives held one 
in each hand and hard to argue with. 

The wood components are six four inch 
long by one inch wide by 1/4 inch thick 
pieces. Three pieces go for each end. The 
four outside pieces are hollowed out l/8th 
of an inch, leaving l/4th of an inch of un- 
cut wood around the three sides. One 
knife blade handle is epoxied into the top 
half of one and the bottom half of the 
other, then all the pieces are epoxied to 
make an unbreakable bond. Care must 
be used to hollow out the blade holding 
sections so they fit snugly. This is so they 
will hold together until purposely pulled 
apart. 

Scientific American — Sept 7, 1861 

A HEW MODE OF CONSTRUCTING CANNON. 

BY J. C. BABCOCK, C. E. , CHICAGO, ILL. 

Notwithstanding the very satisfactory accomplish- 
ments of modern artillery, there yet remains a great 
opportunity for improvement in its efficiency. This 
branch of military science should receive a greater 
share of the attention of our scientific men, for if 
cannon are to be constructed doubly efficient to any 
now in use, we cannot, without imminent danger, shut 
onr eyes to the fact. 

Bettor field pieces are wanted, combining greater 
strength and lightness. Before any degree of per- 
fection in both these requirements can be obtained, 
the following problem must be solved What method 
of construction will occasion the most equal distri- 
bution of the circumferential strain, throughout the 
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mass of metal ? 

No known material is capable of receiving a tensile 
strain without stretching. Cannon are subjected to 
two indirect tensile strains, circumferential and lon- 
gitudinal. Now it has long been known (but not 
generally understood) that increasing the thickness 
of metal in a gun does not increase its circumferential 
strength beyond a certain point. This fact is easily 
proved and explained by tbe following experiment:— 
If we make equi-distant concentric lines on the end 
of a hollow cylinder of soft brass, Fig. 1, and impart 
an equal circumferential strain by means of a circular 
wedge driven into the bore, Fig. 2, we can at once ob- 
serve how much more the inside is stretched than the 
outside, or even the intermediate spaces. The spaces 
between the lines will be seen to vary in width in 
direct proportion to the amount of strain on each, 
showing that while the inside space is strained almost 
to breaking, the intermediate spaces are much less 
strained, and the outer scarcely any at all. 




Now if we increase the strain sufficiently to pro- 
du< <• fracture, by driving the wedge still deeper. Fig. 

it will be observed that the inner spaces will he 
completely severed, while the outer remains compar- 
atively sound. _ 

Fig. .5 




The law has been found that in cylinders of metal, 
the circumferential strain on the different parts varies 
inversely as the squares of the distances of the parts 
from the axis.. According to this ratio a two-inch 
gun with two inches of metal, will be internally 
fractured before the exterior receives one-twelfth part 
of the strain causing the fracture. Of course increas- 
ing the thickness still more would add very little to 
its strength. 

The longitudinal strength has a direct bearing on 
the circumferential. The metal undergoing the op- 
posite strains of compression and extension at the 
same time, is weakened in the former capacity in pro- 
portion to the strain in the latter, therefore increas- 
ing the longitudinal strength by adding thickness to 
the gun, increases its circumferential strength, but it 
is only to a certain degree. 



Longitudinal strain being uniform does not affect 
onr ratio of the circumferential strain. Ordinary 
guns have a longitudinal strength twelve times 
greater than their circumferential, while the strain 
in the latter direction is eight times as great as in the 
former. 

I think no better disposition of a solid mass of 

metal will ever be mode than in the scientific pro 
portions of the Dahlgren guns ; yet what a pity to 
have so much of the material comparatively idle. 

How then are we to equalize this immense circum- 
ferential strain which possesses the same ratio of in- 
equality in all solid masses of metal ? 

A scientific arrangement of the material should be 
made whereby the several parts would take a moder- 
ate share of the strain, instead of the interior parts 
having too much and the exterior too little. 

Numerous plans have been tried to accomplish the 
object, yet none have succeeded better than Arm- 
strong or Whitworth. The wonderful accuracy and 
range of their guns is owing to the great velocity 
given to the shot which thei method of construction 
alone renders possible. Their respective plans, al- 
though alike in principle, differ somewhat in execu- 
tion. Their guns are built with concentric tubes or 
rings shrunk successively c n each other with a grad- 
ual tension. The tension ? s increased from the inter- 
ior to the exterior of the pun by a greater expansion 
In the heating of the different parts. 

Another plan has been attempted to accomplish 
the same object by winding wire around a cylinder, 
increasing the tension each layer. Were there no 
longitudinal strain to contend against this plan 
would approach perfection ; but it being necessary to 
braze the wire together in order to give the gun suf- 
ficient longitudinal strength, the heat required in the 
operation destroys the tension, rendering the gun at 
once inferior to one wrought in a solid mass. 



Fig. J 




As has Ix'on said before, the longitudinal strain 
weakens tbe circumferential strength ; this is a fact 
pertaining to all cannon that have yet been construct- 
ed. The idea has occurred to me, that in such a pre- 
dominance of tbe longitudinal strength compared 
with the strain, that such an arrangement of material 
might be made whereby the longitudinal strain would 
assist, instead of weakening the circumferential 
strength. My plan for accomplishing so seeming an 
impossibility is as follows 

On a cylinder of cast iron (the best material for the 
inside of a cannon) shrink a layer of wrought iron 
rings with moderate tension ; these, with the cylin- 
der should form about one-half of the thickness oi 
the gun, Fig. 4. Bands of steel should now l>e wound 
spirally in alternate layers to the required thickness, 
reversing the winding each layer, Fig. 5. These 
bands should l>e wound while heated directly from a 
furnace prepared for the purpose, and the tension in- 
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creased on each layer in proportion to its distance 
from the bore, l>v regulatin'? the heat. 

J-'iu. S 




I am inclined to believe that this method of con- 
struction will ronke a stronger gun than has yet been 
prodneed. The longitudinal strain on the spiral 
windings, increases the tension at the moment of dis- 
charge when and where it is most needed, for no spi- 
ral can be extended longitudinally without diminish- 
ing In diameter. The arrangement of the materials 
in the order of their expansive properties, gives more 

CYANIDE GRENADES 

By KURT 8 AXON 
The cyanide grenade is a wondei 
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work to the exterior of the gun, for cast ironisdonbly 
more expansive than wrought iron, and wrought Iron 
even doubly more expansive than steel. 

The proper proportionment of the different mate- 
rials in such a construction can only be obtained by 
experiment ; when found, a gun must be miU 0 f 
immense strength and comparatively light. 

An increase of strength in a cannon is an increase 
of its power and efficiency as an engine of war, es- 
pecially when lightness is also combined. Modern 
ingenuity is advancing the perfection of the powder, 
bore and projectiles far more rapidly than the gun it- 
self will permit of, and when cannon are made stronger 
and more scientifically, it will be time to turn our 
attention to the minor considerations of projectiles 
and breech-loading. 

much better than the fragmentation grenade as it is not 
naiay. Nor does it destroy property or cause closed 
casket funerals. 

A modification of it is an excellent protector for the 
home when you are away. For cleaning out teg bars or 
enemy emplacements you can find no better weapon. It 
is easily made and costs next to nothing. 

The materials are a 15 ounce tin can, with lid, one 
square foot of cotton cloth, duct tape, a four ounce glass 
bottle with a sturdy plastic top, sulphuric add and 
cyanide. The igniter is a palmsized, one inch thick block 
of wood with a sturdy nail through it. 

First, punch a dozen holes in the can with a sharp nail 
and a hammer. 

Cut a square foot of doth Into a circle and press it 
A 




NOTCH 



STRING 



POINTED 

DOWEL 
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around the inside of the can with its edges protr u ding. 

Put about an inch of cyanide into the can and put the 
bottle of sulphuric add in the exact middle. Fill the can 
around and above the bottle with more cyanide. 

Gather the cloth and tie it tightly with string or wire. 
Put on the can's lid and seal the grenade on top and 
around the top side with duct tape. 

Cyanide attracts moisture so the grenade should be 
stored and carried in a sturdy plastic zip lock storage 
bag. 

To use, remove from the bag and insert the nail into 
one of the holes near the middle of the bottle. Give the 
dock a sharp smack with your palm to break the bottle 
and then toss it into the tomb of your choice. 

To booby trap your home is easy. All you need is some 
wood, sulphuric acid, cyanide, dowel, inner tube rubber 
band and a plastic butter dish. 

For the base, use a one foot long by one inch thick by 
three inches wide piece of wood. At one end, nail on two 
pieces of wood which have been drilled to hold a thin 
dowel. Drill a similar sized hole through the side of one 
end of another one foot strip of wood. Saw a piece out of 
the other end to form a notch. 

Cut a large nail in half, sharpen it and bang it into the 
middle of the board about one-third of the way from the 
notched end. 

Cut up a tin can and bend it so there is about an inch on 
one side of the bend and three inches on the other. Cut 
two three inch strips of this and cut a deep saw edge on 
each. Glue or tape the jagged strips about three inches 
apart on opposite sides of the nail. 

Put a strong rubber band cut from an inner tube 
around the ends of both boards. Stretch it tightly and 
prop it up with a dowel pointed at the top end. Tie a str- 
ing to the dowel and stretch it to a door knob or across a 
corridor or hall where an intruder would be bound to 
walk into it. 

Before leaving your home or office, put a plastic but- 
ter dish or like container under the nail. Put a plastic 
bag with several ounces of cyanide in the dish. Next, put 
a four ounce bottle of sulphuric acid on the cyanide 
under the nail. 

When an intruder comes in contact with the string, the 
dowel will be pulled out and the board will slam down. 
The nail will break the bottle and the jagged tin will 
shred the plastic bag. The acid will flood the cyanide and 
in seconds the area will be filled with deadly gas. 

The gas dissipates in a couple of hours. Ideally, you 
should place the trap so you can at least see the taut str- 
ing when you open the door. If it isn't taut you should 
hold your breath and go in and open some windows and 
get out before breathing. At the same time, turn on a fan 
or air conditioner if you have one. 

Shut the door and return in a couple of hours. By then, 
it should be safe, even if it happened only shortly before 
you returned. 

Go back in and examine the body. Take any money or 
valuables for your trouble. Dismantle and hide the trap. 
Open and rummage through some drawers to make the 
place look like a burglary was in progress. 

Call the police and tell them a burglar got in and died 
pf a heart attack or something. There is little chance a 
thorough autopsy would be conducted and even so, you 
were out and he had no business there and what could 
they prove? If it is night and there are no witnesses out- 
side you can dump the vermin in the nearest alley and 
forget it. 



Scientific American— Sept. 1861 

What Guns Are Best. 

It is no doubt the desire of every army and nation 
to possess the best implements of war, but great un- 
certainty prevails as to which are the most efficient. 
The principles of operation and the principles of me- 
chanical construction embraced in the variety of 
weapons now brought before the public, are so differ- 
ent, and the opinions are so numerous respecting 
their merits, that it is very difficult to arrive at 
proper conclusions respecting them. A few words on 
this subject, to bring the matter intelligently before 
those in authority and the public, may be of some 
service. 

Rifled cannon are now held to be the most efficient 
for artillery purposes. Their aim is more accurate 
and their range much greater than the old smooth- 
bored cannon, hence they are most destructive. It 
now seems to be the object of military authorities 
everywhere to bring them into general use, and if 
one army is provided with rifled cannon, its adversary 
must obtain similar guns or fight at a great disadvan- 
tage. For close engagements smooth-bored cannon 
must always be employed for firing grapo and canis- 
ter ; therefore, although rifled cannon are the most 
effective at long ranges, smooth-bored guns must form 
a large portion of the effective artillery belonging to 
an army for action at close quarters. 

There are two special classes of rifled cannon, respect- 
ing which there are divided opinions among military 
men and others. The one has a movable breech and is 
loaded at the rear ; the other has a close cylinder 
behind, and is loaded at the muzzle. It is claimed 
for the breech-loaders that they can be loaded with less 
labor, are more convenient for receiving shot and 
shells, and that expanding shot are not required for 
them. The objections to them are, that they aromorc 
complicated and expensive in construction than muz- 
zle-loaders, and they are more liable to get injured 
and become inoperative in action. 

The greater simplicity of muzzle-loading cannon is 
admitted, but either winged shot or expanding shot 
is required for them. If muzzle-loading rifled cannon 
are equally as good as breech-loaders, all the sound 
old smooth-bored guns in our arsenals, forts and navy 
yards can be converted into serviceable and efficient 
rifled guns by simply grooving their insides, and this 
can be effected at a very small expense. This is, 
therefore, the important subject for consideration, as 
it now divides the opinions of very able military au- 
thorities. 

Tl» English and the Prussian governments have 
given their countenance to the adoption of breech- 
loading rifled cannon, and the Belgian government 
has recently proposed to expend about $8,000,000 for 
the re-oonstruction of its artillery, adopting the Prus- 
sian screw-breech guns, which are said to be less dan- 
gerous in loading, more accurate in aim, and easier 
loaded than those which are charged at the muzzle. 
On the other hand, the French, Russian, Dutch and 
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Swedish government* have adopted muzzle-loading 
rifled cannon, the Hollanders having converted a 
number of their old worn-out pieces into good rifled 
guns by a process which exhibits genuine economy 
and considerable ingenuity. In the arsenals of Ho 
land there were a number of six-pounder bronze gur 
which had become so defective by use that they weio 
condemned to be re -melted and re cast. A happy 

thought struck one of the engineers. He proposed 
to clean out the bores and partially fill them in with 
a re casting of bronze metal and then rifle them. 
This suggestion was carried out, and the old six- 
pounder defective smooth-bored cannon have been 
converted into rifled guns. By this simple process 
the Dutch have obtained from their old condemned 
bronze guns as efficient light field pieces as those oi 
France and Russia, at the expense of only seven dol- 
lars for each. 

Those who have advocated the muzzle-loaders and 
condemned those which are charged at the rear, say 
that the latter have been tried and condemned long 
iigo —that they were the earliest class of guns^nade, 
therefore they should not receive that attention which 
is now bestowed upon them. Such a charge as this 
should receive but little consideration, for revolving 
firearms were really among the most early that were 
tried, and in the Tower of Tx>ndon there is a firearm 
nearly two hundred years old, which has a revolving 
charge chamber opciated on the same principle as the 
most approved modern revolvers ; and yet such 
weapons became lost to the public \intil revived by 
the improved Colt pistol. 

Every firearm should be judged upon a considera- 
tion of its own merits, after repeated trials, and not 
by the prejudices and interests of any man or party. 
This is the only way to arrive at right conclusions 
respecting the merits of any piece of mechanism. 

Having paid considerable attention to various 
kinds of guns, we believe that every sound gun in 
our country may be converted, at a trifling expense, 
into a good and efficient rifled cannon by the simple 
operation of rifling. We consider it folly to expend 
large sums in obtaining new rifled cannon while old 
ones can be rendered nearly as good as the best that 
are made from new materials. 

The public has read accounts of the Sawyer, and 
James and the Hotchkiss cannon, but the guns which 
have received such names are common rifled cannon. 
The names of the inventors of the peculiar shot which 
were fired with rifled cannon, have been transferred 
to the guns by correspondents of papers unacquainted 
with the inventions. 

In the construction of new rifled cannon for load- 
ing at the muzzle, we believe it will be found advan- 
tageous to employ a screw-breech piece, to remain 
fixed in firing, but which, if a shot should get fast in 
loading, may be removed for the purpose of get- 
ting out the charge easily. This method of making 
muzzle-loading cannon would be an improvement, 
we believe, and the same principles of construction 
may also be applied with advantage to small arms. 



THE GAROTTE 

By GENTLE BEN 

The garotte has been made obsolete by weapons such as 
the silenced pistol. It’s one advantage is that, with luck, 
you’ll leave no blood behind. But your opponent will often 
defecate. However, sometimes you have to make do with 
what you have. And it is the macho assassination method. 
Mafia types are still terrified by that sort of hit. Practice 
it with a friend, in slow motion, a few times. You’ll get 
very good at it if you have the mentality. 

One of the best garottes you can have is a leather 
bootlace. Wrap the ends around your hands, holding the 
ends in your palms. Always approach your opponent from 
behind, preferably unaware. Try to always pick on 
someone weaker than yourself. 

Either loop the lace over his head, or loop it before you 
place it over his head, whichever is quickest and easiest. 
That will depend on you and the type of garotte you use. 
Pull down and slightly to the side to tighten the garotte. 
Y ank as hard as you can. Try to break his neck. Although 
you probably won t kill him by breaking his neck, even a 
minor dislocation will weaken him so he can’t fight back 
effectively. 

Of course, if the idea is to capture the victim alive, be a 
little gentler. As you pull the garotte, bend down on your 
knees, dragging him down on his rear. Be sure your knees 
are completely bent, to protect yourself from back elbow 
strikes. Your balance is better if you sit on the heel of one 
foot and keep the other foot flat. 

You are now in a tight, guarded position and he is in an 
awkward one. Keep the pressure on and hang on like a 
bulldog. There are many things he can do to you at this 
point. But if you are tough enough, they shouldn’t be too 
effective. 

The garotte doesn’t kill by strangulation. It cuts off the 
flow of blood to his brain. In about five seconds he should 
be noticably weaker. In about ten seconds he should be 
unconscious or in a helpless, semi-conscious state. As 
anyone who has been the victim of a sleeper hold can tell 
you, it is a painless death. 

Another style is the tall man method. This should be 
used only on people your height or taller. It gives you a 
much better chance of breaking his neck. Its 
disadvantages are: you leave yourself vulnerable to back 
elbow strikes; you turn your back on your opponent, and 
there is an effective counter, which I’ll explain further 
along. 

You hold the garotte in the same manner as before. 
However, you don’t loop the garotte over your opponent’s 
head. Once you place it over his head, you turn around. 
This automatically twists the garotte. You then bend over 
and jerk the garotte as hard as you can. 

If you are attacked in the tall man manner, try a back 
elbow strike, before he tries to jerk your head off. Get a 
hand between your throat and the lace. If you fail in that, 
or fail to react in Ume, roll with his force and do a 
backward somersault over him (not as hard as you might 
think, considering you have his back to do it on) . With any 
luck, your neck won’t get kinked up enough to keep you 
from fighting back. Anyway, you’ll be pretty well off for 
someone dumb, trusting or naive enough to allow a 
deadly enemy to get so close, unnoticed. 

The piano wire garotte has the advantage in that it is 
less likely to be seen going over your opponent’s head, and 
it tends to cut his hands if he tries to interfere. Its 
disadvantages are that it tends to leave blood behind, and 
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if poorly made, it tends to snarl (at the wrong time it can 
be quite embarrassing) . 

To my knowledge, the stories of cutting a man’s head 
off with it are a bunch of bull. The man who taught me 
most of what I know of garottes tried three different times 
and failed to take the head off. He was a resistance fighter 
in Rumania during WW II. Now a Green Beret. Contrary 
to the war stories you’ve heard, he was one of the few 
military men ever to use the garotte. He was fairly 
strong. If your intentions are to cut your opponent s 
throat, I suggest you use a knife. 

A sturdy snake catcher, such as one made out of pipe 
with the twine running inside, is a very good garotte. Be 
sure to pull your opponent backwards and move him to 
keep him from turning around. Very difficult to break his 
neck with this garotte. 

The sleeper hold is a way to garotte without a garotte. 
Place one wrist on your opponent’s throat, one on the back 
of his neck. Lock your hands on your elbows and squeeze. 
Pull him down in the basic garotte style. 



READY 

KILL-A-WATT 

By “THE MAD DUTCHMAN A DOC ROSCOE” 

If you’ve ever been shocked, you know how dangerous 
electricity can be. Most of us assume, when considering 
the lethality of electricity, that higher voltages are 
deadlier. ’Taint necessarily so! What kills is current 
(amps), not voltage. As you can see from figure 1, the 
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Fig. 1 Effects of electric current 



lethal range is between 0.1 and 0.2 amps. To deliver this 
dose, a voltage from 50 to 10,000 volts is necessary. Fac- 
tors that influence the voltage required are the 
resistance of the victim’s skin, which can range from 
1000 to 50,000 ohms; the weight of the victim; where the 
current is applied; and the person’s biological 
resistance to shock (weak heart, etc.) 

The current delivered is derived from the formula : 
amps = volts / resistance 

To be most effective, the voltage should be applied so 
it will be across the heart; for example, from one arm to 
the other. Remember, it doesn’t help if the victim 
touches a high voltage source while insulated from the 
ground by rubber sole shoes or similar protective gear. 
Take these considerations into account when planning 



your defense system. 

The best voltage to use is approximately 600 volts. 
Happily, this can be obtained from an old TV 
transformers’ high voltage taps. (Most late model sets 
don’t have them, so find an oldie.) If you don’t know 
what a TV transformer looks like, get one from a friend- 
ly neighborhood TV repairman. (Most repairmen have 
LOTS of old sets, and will be glad to sell you a 
transformer.) Once you have a transformer, you will 
notice many wires sticking from it. One set is to be con- 
nected to wall current (110 vac). One of the other pairs is 
the high voltage set. To find the right pair, ask the 
repairman or a friend who knows about electronics. 
Their location is a trial and error process which requires 
a VOM and a low voltage AC source. This can be deadly 
if you don’t know what you’re doing. 

If you don’t want to fool with a transformer, you can 
use 220 or even 110 AC wall current. Many medium-sized 
portable gas generators put out 220 as well as 110. 220 is 
normally used in dryers and ranges. Its plug is about 
twice the size of anormal wall socket, and resembles 
figure 2. 



Fig. 2 Typical 220 outlet 




Once you have procured your voltage source, you 
must Implement it in such a way that the victim is in ex- 
tended and intimate contact with it, while at the same 
time not allowing the voltage source to be shorted out to 
ground. There also must be some provision of a fuse or 
circuit breaker so that once the victim is electrocuted, 
the current will not flow until the generator bums-out or 
the wiring overheats. If you ever have to attack a place 
protected by electric fences, you can defeat them by us- 
ing a piece of metal to ground out the fence. Just don’t 
electrocute yourself in the process. This technique will 
also probably alert any defenders. 

Some suggestions on applications; soup-up a cattle 
fence. Electric fences are best against a sneak, night at- 
tack. Supplies for building an electric fence can be ob- 
tained from the Sears Farm Catalog. Another idea is to 
replace your doormat with a piece of heavy wire mesh 
and wire the other side of the voltage source to the 
doorknob. (Gets rid of bothersome salesmen, too! ) Any 
sort of metal fitting, railings, etc. can be wired as long as 
it is properly insulated from ground. The ultimate would 
be a ladder with metal rails (wired to the power source) 
and wooden rungs. Even a car can be wired up similarly. 
Almost any metal fitting can become a deathtrap. Good 

luck! 




Fig. 3 Doormat Surprise 
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Army Type Air Pistol Easy to Build 



THE MECHANICAL PACKAGE 

S ERIOUSLY surprising arc the shooting 
qualities of this home-designed, home-made 
air pistol. 

The idea for the gun came to Slide Rule 
Sam through a piece of mail addressed to him, 
and in turning it over to the editors, we quote 
the note he attached to the script: “It works. 

When I saw the idea and the sketch Eugene 
Amstus forwarded the Station the other day, I 
said it ought to make a good bunny-buster for 
that big jack rabbit that inhabits the neighbor- 
ing Bar-Circle Bar-Circle Bar-Circle Bar-Cir- 
cle cabbage patch. He’s been thumping around 
under the Exp. Sta. shack a lot these winter 
nights, and I aimed to get him. We built this 
little gun according to Amstus^ sketch and yes- 
terday had rabbit stew. The thing is simple — 
just brass tubing thrown together with a sol- 
dering iron as the sketch shows. Run it. 

Great fun!” 

As may be seen the barrel is of }4" outside 
diameter brass. A 3/16" bolt clamps in through 
a babbit seat in the breech for ramming out 
refractory shot when jammed. 

The BB tube will have to be hand picked, 



MAGAZINE 1931 

and ought to be hard brass, just big enough 
to swallow a BB without trouble or friction. 
You’ll have to adjust this to the shot you are 
using, as BB shot is never definitely standard. 

The pump barrel and the tank or concus- 
sion reservoir for storing air, are of brass tube. 
Use stiff springs for the valves, and cover them 
with oily leather, pounding them to a seat. 

Outside cover pattern and trigger frame 
are of sheet metal. The stock is of walnut 
screwed to an outlined butt made of W by 
1/16" strap iron. 

A BB 5s rammed down, eight or ten good 
strokes taken, and the gun can then be shot. 
Muzzle velocity is controlled by the number of 
pump strokes. 

Shoot at a pine board to test the pistol. If 
a BB sticks in this board at 25 feet you have 
plenty of power for target shooting and for 
bringing down small game like Slide Rule’s 
jackrabbit. 

This will be found a practical and useful 
little weapon if carefully made. A relief valve 
can be fitted limiting its power for use in the 
hands of the youngsters. 
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Pattern 
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Trigger guard 
mold from babbit 



Built of tubing and odds and onds of strap metal, this air pistol will bo found to bo quit# powerful. Ono was 
actually built at the Packmag Experiment Station as pictured and gave good results. Gun is muzzle leading. 
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A MODEL 

Brass 

CANNON 

Shoots .22 Caliber 
Cartridges 




C LAUDE J. SISK of Washington, D. C. t 
writes about a small cannon he has made 
out of brass and cold rolled stock, and which 
shoots .22 caliber cartridges, either blank or 
loaded. 

Briefly his description runs like this: The 

gun can be made in any work shop which has 
a small lathe. T he barrel is of round brass 
stock, and is in diameter at the breech 
and 7/16" diameter at the muzzle. The bar- 
rel is bored on the lathe with a No. 2 drill. 
The barrel is milled out, as shown in the draw- 
ing below, for the side clamps on the bottom. 

The wheels are of wood, turned on the 
lathe. If close-grained hardwood cannot be 
had, use red liber, altho hardwood is preferable. 



Horo is an isomotric of Claudo Sisk's littlo gun. 

Side clamps and tail piece are l /i" cold rolled 
steel. Hammer is c. r. s. 

The materials list: 1 pc. }4"x6" round 

brajs; 2 pcs. }4"xj4"x4}4" c. r. s. ; 2 wood or 
liber wheels; 2 pcs. J4 "xJ4"x 1-)4" c. r. s. ; 4 
spigot washers 1 pc. J4"x5/16"x4" c. r. s. ; 
1 pc. ^4"xJ^"xl>4" c. r. s'.; 1 length screen 
door spring 2". 

You will also need 1 pc. %" round c. r. s. 
for rivets and the axle. 

The fiber washers are to separate the 
frame and the fiber spacers on the axle. The 
trigger and the hammer can easily be work- 
ed out with a hack-saw, a drill press and a file. 




Th# barrol and tho wbooli aro turnod on tho latho, also tho brooch. Tho rost of tbo parts aro stock vnatonal. 
Hoto tho brooch with firing pin which is hammorod by a cold rollod stool hammor. Tho triggor is pullod by 
a brooch cord and can bo mado out of cold rollod stock by sawing with a hack-saw and than filing. 
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Harrassment 
as a Weapon 

THE WEAPONEER is crammed with 
all sorts of goodies that will exterminate 
your enemies, but sometimes you don’t 
want to kill or injure someone. You may 
want revenge for problems that don’t 
justify violence, for being cheated, or for 
being harrassed yourself. This is the 
time for harrassment. There is also vir- 
tually no chance of being caught, 
because the overloaded police will not 
give serious attention to anyone com- 
plaining of unwanted pizzas being 
delivered. On the other hand, an explo- 
sion or corpse just might cause them to 
take notice. The following are a few sim- 
ple ideas that have worked. They will 
really drive your victim nuts. 

1 ) KEEP QUIET! ! This is most impor- 
tant. Don’t tell anyone who doesn’t need 
to know about your project. Your victim 
can hear through the grapevine. You 
don't know who your drinking buddy 
might tell. Don’t threaten your victim. 
Let him wait to forget about you. Use this 
time to learn his name, address, phone 
number, job, etc. 

2) Send in magazine and book club 
subscription cards in his name. Order 
things C.O.D. for him over the phone. 
Sexually oriented publications are good, 
because they can cause a stir within his 
family and neighborhood. This will keep 
him busy with unwanted bills and mer- 
chandise. 

3) Use the telephone. Read the Yellow 
Pages. U > ok for ads that say “We 
Deliver”. Send him every conceivable 
product and service. These range from 
the obvious (pizzas, plumbers), to the 
bizzare (diaper services, gravel, 
manure). You can also send him 
salesmen, estimators, real estate agents 
and repairmen by telephone. 

4) Sell everything he owns. Do this by 
placing classified ads in the paper in his 
name for his house, car, boat, and fur- 
niture even if he doesn’t own any. This 
will keep his phone tied up constantly. 
You can also have him offer to buy old 
tires, aluminum cans etc. The cost of the 
classified ad can be billed to his phone 
bill. 

5) Among the things that can be billed 
to his phone bill are flowers by wire, can- 
dygrams, and insulting telegrams signed 
in his name. All of these can be done over 
the phone, with no personal contact what- 
soever. 



WONDER COMPOUND FOR WARRIORS 

xt x „ *>y Kurt Saxon 

No matter how well-armed you are, if your mind isn’t calm, your judgement will be distorted. 
Being upset during a confrontation will give your opponent the edge every time. 

Worse, in times of personal crisis or social upheaval your judgement may be so distorted 
that you may suspect friends of being foes. So you should have a good supply of the wonder 
compound I formulated to keep your mind alert and your ideas in perspective. 

You can get the herbs described further on at any health food store and make up the com- 
pound yourself. You can also buy it in bulk quite cheaply. 

Tin not a snake-oil salesman and since I won’t be selling you this compound, you can be 
sure it acts exactly as I say it does. It has been well tested on many people, especially roughnecks 
and it doesn’t turn a lion into a pussy cat. It just makes him a lion who knows who to spring 
at. and when. 

Its main effect is to relieve stress. When you are angry, frightened, up against a situation 
you feel threatened by, your body releases adrenalin. This is Nature’s preparation for fight or 
flight. If you can do either; if the situation plainly calls for one or the other, little stress is 
involved. But if you are frustrated; if either fighting or running away would be irrational, you 
freeze in confusion and helplessness. You spin your wheels and the adrenalin flows into your 
system, wasting itself in stress. You do nothing, as distorted impressions of reality flood in, 
making you feel only more helpless and insecure or angry. 

Coincidentally, as I was taking a break from writing this passage, 1 was rereading George 
Orwell’s “1984". The part I happened to be reading was from page 101. “It was at night they 
came for you, always at night. The proper thing was to kill yourself before they got you. Un- 
doubtedly some people did so. Many of the disappearances were actually suicides. But it 
needed desperate courage to kill yourself in a world where firearms, or any quick and certain 
poison, were completely unprocurable. He thought with a kind of astonishment of the 
biological uselessness of pain and fear, the treachery of the human body which always freezes 
into inertia at exactly the moment when a special effort is needed. He might have silenced the 
dark-haired girl if only he had acted quickly enough; but precisely because of the extremity 
of his danger he had lost the power to act. It struck him that in moments of crisis one is never 
fighting against an external enemy but always against one’s own body. Even now, in spite of 
the gin, the dull ache in his belly made consecutive thought impossible. And it is the same, he 
perceived, in all seemingly heroic or tragic situations. On the battlefield, in the torture 
chamber, on a sinking ship, the issues that you are fighting for are always forgotten, because 
the body swells up until it fills the universe, and even when you are not paralyzed by fright or 
screaming with pain, life is a moment-to-moment struggle against hunger or cold or 
sleeplessness, against a sour stomach or aching tooth.” 

Such deactivating stress builds up, not only in times of real crisis, but in situations of quiet 
desperation such as a dead-end job, an unhappy marriage, noisy youngsters, endless school 
work, debts, etc. One warns to strike out and smash or just run away. But honor or the law 
forbids, so one’s world doses in and even real solutions are hidden because the adrenalin demands 
immediate action, which is impossible to one who has responsibilities. 

The reason for such stress in homo sapiens is the conflict between the upper and lower brains. 

The lower brain is that of an animal, with the same drives and desires for quick action towards 
gratification as that of any dog. A dog will fight or run, mate, eat, defecate, as the situation 
presents itself with little apparent inhibition. He has no upper brain with its intricate program- 
ming of rules, regulations, choices, responsibilities or taboos and the endless dos and don'ts 
which makes the human stand and take it and be glad and prosper. 

So when the lower brain makes its demands, the upper brain curbs the instinct for instant 
gratification and/or solutions. You must not smash the boss's head, injure the noisy child, clobber 
the whining wife, quit school, go AWOL, default on your debts, and so on. But all too often, 
the highest human types take on too many challenges and responsibilities. This is what causes 
such stress in superior men. So stress builds up so often and so long that even the best of men 
can refuse to go that extra mile or even yard. 

What my compound does is suppress the irrational impulses of the lower brain. That’s what 
tranquilizers such as Valium, Thorazine, and Librium do. But they also suppress the working 
of the upper brain, causing dullness and disinterest, almost like a lobotomy. They also dull 
the reflexes. Furthermore, after a few months on tranquilizers, the user becomes addicted and 
stopping brings on the same withdrawal symptoms as stopping heroin. 

My compound not only quiets the illogical demands of the animal brain but has no effect 
on the upper brain. For instance, I found I could score better on tests. Since the compound 
took away my nervousness, my upper brain could concentrate better. 



8) Arrange over the phone to have his 
utilities shut off. You can also file a 
change of address card with the post of- 
fice to divert his mail. 

7) Most of the techniques outlined 



It also gives a feeling of well-being. One of my friends, Russ, was a dnig-pusher and dealer. 
I had made up some of the compound into a tea and gave him a double dose; eight ounces. 
Within three minutes he was actually high. 

He believed I had a super dope and talked of pushing it. It was a little hard to convince him 
that he was just feeling normal, as he hadn't for years. Up until then, the only high he had 
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above can be done to him at work. This 
will screw him up with his boss too. 

8) Watch your timing. Send in change 
of address cards so his mail won’t be 
diverted just when all the unwanted stuff 
will arrive. Don’t disconnect his phone 
just when all the folks are calling about 
his ads. Do send deliveries and salesmen 
at odd hours, and send them in one day, 
but not all at once. Let the pressure build. 
Make him remember “The Night of the 
Pizzas” and “The Day the Gravel 
Came”. 

I’m sure this has got you thinking of 
other devilish ways to get someone. 
These are just the basic pointers and 
easy techniques. When it is not justified 
to physically destroy a person, you can 
easily psycologically destroy them in a 
blizzard of red tape, bills, magazines, 
and pizzas. 



Scientific American — July 27, 1861 

ELECTRICITY FOR EXPLODING GUNPOWDER 

In a recent lecture in London by Profexsor Abtel, 
K.l! S., and Director of the chemical e»t.ibli»h incut of 
the War Department, he bUted that an cxtciibivo 
HcricBof experiments hod been nnulu forWeitaining 
the ditfcient forms of electricity which were the most 
advantageous for exploding gunpowder, lhe Uuhiu* 
kuirt coil, by which electricity of high tension i« ob- 
tained, he considered w:«a the beat. What is called 
the *• magnet fuse ’* has been used very successfully 
in tiling gunpowder with electricity. It consists of 
two fine copper wires, each coveied separately with 
gutta-percha, then both plated alongside, and bound 
together with an outer coating. It is then cut into 
short lengths, exposing ’ho copper wins at the ends. 
Moistened gunpowder is plated upon lhe terminal* 
oi i lid.^ of these tiiM/s alien placed in Mm* mine that 
is charged with jowdev to be exploded. A spaih of 
inductive elect i icily sent from a i;hunikoilf c-.il lircs 
the moist gunpowder at the end of the fust*, and « x- 
ph-dirs the charge with certainty. Ibis moistened 
gunpowder is pr* pared by mixing the line-grained 
quality with a dilute alcoholic solution of chloride of 
calcium. A huge supply of au» h fuses, with prrpand 
gunpowder and a large magnet it apparatus for jrm or. 
ating electricity, furnished iportion of the equipment 
of the Ihitish at my during the late China war 
ami the obstructions to the expedition on the I'eiho 
river were cleared away by electrical discharges. 

The charges of powder which are used tor blasting 
under water mid in mines with electricity, aic cither 
inclosed in a tin case or a bag of india-rubber, with 
the magnetic fuse placed in the middle, and connec- 
ted with the conducting wir * t<» the magneto-electric 
machine which develops the sparks. For field ami 
milling 0 |*erations in military engineering, a mag- 
neto electric machine is more convenient than a gal- 
vanic battery, and a very small appaiatuo. made with 
Heards! ce' 8 American cast iron radial magnets would, 
we think, answer admirably for such pui poses. 

An improvement in the magnet fuse nos lately 
been made in rendering the priming composition 
more sensitive by using a mixture of phosphide and 
sulphide of cupper and the chlorate of potash. This 
priming is put upon the terminals of the copper wire, 
and it is ignited with the smallest size of inagneto- 
c lee trie machines— such as the 6-inch horseshoe mag- 
net and a rotating armature used in America foi 
medical purposes. 



known was from the dope he made his living pushing. He was not the person to spread the word. 

I next put Paranoid George (“Wheels Of Rage", THE SURVIVOR, Vol. 3) on the compound. 
For days he was really sharp and efficient. But he stopped taking it and returned to his old 
security blanket of paranoia. He explained that he had stopped taking it because it kept him 
from being alert to the plots being hatched against him. 

Neither Russ nor George stayed on it. Being artificially high was Russ’s natural state. His 
only close friends were dopers and his only income was from pushing. He had a psychological, 
social and financial interest in being abnormal and so Hell was his chosen condition. 

Paranoid George, ex-Stormtrooper*, ex-biker, was in a constant state of Red Alert. He had 
no goals to be motivated toward. Normal pursuits held no interest or excitement for him. 

In a way, both Russ and George were clinically insane. But the compound worked! And 
if it worked when taken by two with no purpose, how much more effective would it be with 
someone with a destiny? 

But say you’ve not had enough shocks to your system to need the compound on a steady 
basis. Say, also, that your working and personal life is blissfully tranquil so you never need 
the compound. Think how things will be when the pharmaceutical companies go out of business 
and the millions of tranquilizer-dependent wretches are cut off and going crazy? You could 
trade or sell the compound for all the traffic would bear. You wouldn't need to worry about 
the health food stores running out. You can grow it yourself. 

This compound is simple, legal, easily available and much cheaper than tranquilizers. It is 
a compound of equal parts, by weight, of hops, chamomile, valerian (the basis for Valium) 
and scullcap. It can be gotten from any health food store. To get it cheaper and in bulk, you 
ought to order five pounds of each from The San Francisco Herb Co. Twenty pounds of it, 
a couple of year’s supply, will cost only $78.00. Their toll-free number is 1-800-622-0768 in 
California and 1-800-227-4530 out-of-state. They send U.P.S. collect. 

When you get the herbs, powder them in a blender. 

There are three ways of taking this combination of herbs. One way is by making a tea. An 
ounce of each herb is stirred into two quarts of boiling water. As the water resumes boiling 
after the herbs are stirred in, the pot is taken off the heat, covered and allowed to set for an 



hour to allow the herbs to steep. 

Have another pot ready with a sieve or collander. Put a cloth in the sieve or collander and 
pour the tea in. After the straining has stopped, twist the cloth so the herbs are in a ball and 
most of the liquid is out . The spent herb can be combined with the next spent batch and resteeped. 
This makes the herb go 50% farther. 

The first dose should be eight ounces. After that, four ounces every few hours will keep 
you tranquil, with no side effects. 

In the daytime the nerves are soothed so you are very alert. At night, the nerves are soothed 
so you’ll sleep soundly. If you take sleeping pills, substitute the herbs. 

If you are really down, the herb will give yu an actual high, as with Russ. After that youll 
level off and from then on, if you take it regularly , you'll just be normal. On the other hand, 
four ounces given to a person who doesn't need it will have no effect at all. 

The hops gives the tea a rather bitter taste, which some people cant stand. Others learn to 



like it. 

If you cant stand the taste of the tea, you can take it in its powder form. Actually, m its 
powder form, the herb goes much further. The only difference is that die tea takes effect in 
about three minutes, whereas the powder takes ten. The tea is better for getting back to sleep 
if you awaken in the middle of the night. 

To use the powder, take a rounded teaspoonful and dump it on the tongue. Don’t breathe 
in or you’ll get a coughing fit. As soon as you get it in, wash it down with water or juice. 

Aside from going further, the powder is more portable so you can easily take a packet to 



work or on trips. 

If, for some reason, you can’t take it in tea or powder form, go to your pharmacy and buy 
a box of 100 No. 000 empty gelatin capsules for about $5.50. Open them and pack them very 
tightly with the compound. About four is the usual dosage. 

This compound also cures alcoholism. People are always saying that alcoholism is a disease. 
Not so. The alcoholic is a depressive. 

Alcohol relieves the depression. But it takes B vitamins from the system, causing even greater 
depression. Drinking, even in the daytime is preferable to the awful depression. 

To prove this, take four ounces of your favorite liquor mixed with four ounces of the tea. 
Sip it along as you might normally do. You might get mellow, but you won’t get drunk. Even 
after eight ounces of whiskey mixed half and half. It works but it’s a waste of good booze. 

If you’re trying to quit smoking and you get a nicotine fit, take some of the compound. Much 



If you’re fat and have trouble sticking to your diet take some of the compound when you 
just have to pig out or go crazy. You’d be surprised how quickly the urge to overeat leaves you. 

With a supply of the compound and your nervous system stabilized, you 11 be far better able 
to command or organize than the confused creatures all around you. Remember, in the counry 
of the blind, the one-eyed man is king. 
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THE WEAPONEER 

How Indians Made Their 
Bows and Arrows 




For target work the English bow is far superior to 
the Indian bow, so that you will do better to make your 
tackle according to the directions in one of the standard 
books on archery if you are interested in doing expert 
target work. The Indian bow, however, does not re- 
quire the expensive materials used in making a good 
English bow, nor is it so difficult to construct. Mate- 
rials for making good Indian bows can be found in 
almost every part of our country, and the Indian’s 
method of bow-and-arrow making is simple enough 
to be followed by any good camper. 

The best bow-makers on the plains were the Sioux 
and the Crows. Like nearly all of the other Indians in 
the West, they used a bow about four feet long. In the 
East a longer bow was used by some tribes, but the 
short bow is the common Indian type. This short 
length is one of the chief ways in which Indian bows 




Sinew Backed and Decorated Plain Wood Bowa (SI) 



differ from the English. The proper length of an In- 
dian bow was sometimes determined by holding the 
bow-stave diagonally across the body, with one end of 
it held in the right hand at the hip and the other just 
touching the finger tips of the left hand when held 
straight out to the side, shoulder high. 

Bows were made of wood, wood backed with sinew, 
and of mountain-sheep, buffalo, or elk horn. Almost 
every wood found on and around the almost treeless 



prairies was utilized for bow-staves, Osage-orange, or 
hois d’arc, as it was called by the French voyageurs, 
was considered to be the best wood, but, because it grew 
in a small area and so was difficult to obtain, hickory, 
juniper, oak, ash, white elm, cedar, ironwood, and wil- 
low were more commonly used. The Eastern Indians 
made their bows from shagbark hickory, ash, red cedar, 
white oak, willow, birch, and hemlock, while in Cali- 
fornia hickory, ash, mountain cedar, juniper, willow, 
elder, and yew were used. The latter is considered to 
be the best wood of all. 

Omaha Bow-making 

The Omaha considered the “month of the return of 
the geese,” or February, to be the only safe time to cut 
green wood for bow-staves. Then the sap was down, 
so that the stave would season with little danger of 
splitting by shrinkage. A young ash killed by a prairie 
fire was especially good bow material, for it was gener- 
ally well seasoned, and so unlikely to be affected by 
rain or dampness. When cut and trimmed, the green 
stave was rubbed with bear’s grease and hung from the 
upper part of the tipi poles in the smoke of the fire, 
but well out of reach of the flames, until it was well 
seasoned. When the wood was ready for. use it was 
carefully shaped out with a knife and nibbed smooth 
with a piece of sandstone. The work might take a 
week, or on a fine horn bow the warrior might spend a 
month or more. 

Ordinarily, the bows were perfectly flat when un- 
strung, but they were sometimes gracefully curved. 
The curves were put in the wood by greasing the part 
and holding it over the fire until it was quite hot, and 
then bending it with the foot. It was held in place 
until cool, when the curve would be permanent. Sinew 
backing was applied with hot glue to the flat back of 
the bow, which had been roughened with a stone. The 
sinew was lapped at the middle and ends and on the 
middle of the bow. Horn bows were made of thin 
slices of horn that had been rubbed down until they 
fitted nicely together. Four pieces were glued to- 
gether, and a fifth piece fitted and glued over the 
center. All were then rubbed down until they were 
of correct proportions, after which they were tightly 
bound with strips of the small intestines of deer or 
strips of sinew which were applied when wet. As it 
dried, the sinew shrunk, so uniting all of the parts and 
making a bow that was said to be tougher, stronger, 
and more elastic than a bow of other materials. The 
chief disadvantage of horn and sinew-backed bows was 
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that they were likely to become useless in wet or damp 
weather. 

For bow-strings twisted sinew or vegetable fibers 
were used. The string was tied to notches in one end 
of the bow, while its noosed end could be slipped over a 
notch in the other. 

For our bow we will take as a pattern a common type 
used by the Sioux or Dakota. When finished, it will 
be forty-four inches long, an inch and a quarter wide 
at the center, and five-eights of an inch at the ends 




Fig. t}. Dakota Bow 




Fig. 16. Bow Stare Laid Out for Planing 



(Fig. 85). You may cut and season your own stave, or, 
if this is not possible, a bow-stave may be purchased 
from a dealer in archery supplies. A piece of wood 
bought at a lumber-yard is not likely to prove satis- 
factory, as lumber is often kiln dried, which makes 
it too brittle for use. If you cut your own wood, you 
can do no better than to select one of the woods used by 
the Indians. 

The first thing to do is to dress the sides and ends of 
the stave smooth with a jack plane. Two of the sides 
will, of course, be parallel to the grain. Select the 
smoothest of these sides, or, if you have cut your own 
stave, the one that was nearest the bark, for the back of 
the bow. On this side lay off the middle line AB (Fig. 
86). Now carefully dress the stave down so that it 
will be forty-four inches long, an inch and a quarter 
wide, and three-quarters of an inch thick. Next deter- 
mine the exact center of the stave, CD, and square lines 
around it two inches above and two inches below the 
center mark. This space is for the hand grip. At each 
end of the stave, now mark off points three-eighths of an 
inch on each side of the middle line and draw to them 
the tapering lines YZ. Lay off the same lines on the 
under or belly side of the bow and plane the stave down 
to them. 

Turn the stave on its side and mark the point N at 
each end, which is one-half inch from the edge of the 
back. Draw the diagonal lines MN on each side of the 
stave and plane down to them on the belly side. Now, 
with a spoke-shave and plane carefully round the belly 
so that it conforms to the sectional diagrams. Here 
again the Indian bow differs radically from the Eng- 
lish. In the latter the belly is rounded to a perfect 
arch, while the Indian bow has almost flat sides. Only 
the edges of the back are rounded. Notches in the 
ends of the bow, for the bow-strings, are made as indi- 
cated in Fig. 87. They are best made with saw and 
small round file. The bow-string itself can be made by 
twisting three triple and well-waxed strands of heavy 
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linen thread together, or it may be purchased ready 
made from a sporting-goods store. 

Don’t try to complete the work, especially the plan- 
ing, too quickly. Many a good bow has been spoiled 
because the maker was too anxious to try it out Set 
your plane fine and go slowly when using it. Test the 




Fig. I 7 . Bow End with Notche* tor String 

bow carefully, when it is finished, to see that it bends 
evenly. If it docs not, plane a bit off the stronger end. 
When finished, it may be rubbed with linseed oil or 
painted with Indian decorations. Keep it unstrung 
when not in use. 




An Attiniboine Bowman (AMNH) 



Arrows were more difficult to make than bows. Gen- 
erally, each man made his own. so that it was only by 
chance that the arrows of two men in the same tribe 
would be of the same length. Because of this and also 
because each man could recognize his own handiwork, 
the arrows in a carcass served as a means of settling 
disputes of ownership, which often arose after a great 
tribal buffalo hunt. Ash, birch, cane, dogwood, wil- 
low, and wild cherry-tree saplings were used for ar- 
rows. Like the bow-staves, the arrow wood was cut 
in winter. Sticks were selected that were free of 
branches, straight, smooth, and about the thickness of 
one’s little finger. They were cut to proper length, put 
up in bundles of twenty or twenty-five, wrapped tightly 
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with raw-hide or elk-skin, and hung in the smoke of 
the tipi fire for several weeks. When seasoned, the 
bundles were taken down and the bark was removed 
from the sticks. They were then scraped, smoothed, 
and straightened. This was a difficult and tedious 
process. Wherever a crooked place was found, it was 
greased and heated until the wood could be easily bent, 
after which it was held securely until it cooled. Some- 
times the sticks were drawn through a stone or deer’s 
horn, in which holes had been drilled, as a part of the 
straightening process. Grooved sandstone polishers, 
between which the sticks were twirled, were used in 




Bird Boll* ami War Arrow* from Various Tribe* (Si) 



the final shaping process. A U- or V-shaped notch, or 
nock, as it is called, for the bow-string was made in 
one end of the shaft. 

The arrowhead was now fastened in a notch in the 
shaft with glue and a binding of sinew. In the old 
days it was made of flint, obsidian, and other varieties 
of stone, as well as of sinew, horn, bone, shell, wood, 
and copper. Later traders introduced the sheet-iron 
arrowpoint, which soon displaced the native materials. 
Arrowheads made of turtle, bear and panther claws 
were supposed to strike the enemy with magic power 
as well as with the force of the bow. Sinew arrow- 
points were made from the hard sinew that lies along 
the top of the buffalo’s neck and holds his head up. 
They were considered to be of special value in hunting 
buffalo because the sinew point striking a rib would go 
round it, whereas a flint point hitting the bone would 
often break off. The heads of war arrows were loosely 
fastened, and so shaped that they would split the shaft 
and remain in the wound when the shaft was with- 
drawn. 

After the point was in place, the shaft was grooved 
with three zigzag lines. Just why this was done is not 
exactly known. Some claim that the grooves repre- 
sented lightning, others that they caused the wounded 
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animal to bleed more freely, while the Omaha state 
that they help to keep the straightened shaft from 
warping. 

Finally, the arrow was feathered with two or three 
trimmed feathers of the eagle, owl, hawk, or other bird. 
These were glued and bound in place with sinew. The 
glue used was made from shell of a soft-shell turtle, 
deer hoofs, or chippings from a rawhide. Between 
the points where the feathers were fastened were 
painted bands of color, generally black and red. These 
colors represented night and day and were a. symbol 
of precision. 

Making a good arrow has always been considered 
a harder task than making a bow, but this need not dis- 
courage you. With the materials and tools of civiliza- 
tion you will have a much easier job than did the 
Indian boy who attempted his first arrow. Cut and 
season your own wood and follow the Indian method 
of making arrow shafts or, if you want to make the task 
as easy as possible, purchase ordinary commercial 
dowels from a lumber-yard or sash-and-door mill. 
These are generally made of birch, which is an excel- 
lent arrow wood. The size you will want is five-six- 
teenths of an inch in diameter. 

Pick out the straightest and clearest shafts, and with 
sandpaper remove any slight inequalities they may 
have. Pick the best end for that in which the head is 
to be fitted, ahd in the opposite one saw the nock, which 
should be one-quarter of an inch deep. Finish it with 
a small file and carefully round its edges with sand- 
paper so that it snugly fits the bow-string. 

Feathering comes next. Turkey-wing feathers, se- 
cured from the butcher at Thanksgiving and Christ- 
mas, or purchased from a millinery supply house, arc 
the best. Use those from the same side of the wing 
for the same arrow. With a sharp knife split the 
feather. Then clean out the pith and with scissors trim 
off the excess quill. With the scissors cut feathers to 
shape as indicated in Fig. 88. The full length of the 
finished quill should be six and a quarter inches; that 
of the vane, five and a half inches. The latter is one- 
quarter of an inch wide at the front, and three-quarters 
of an inch at the rear. Finish them in sets of three and 
put them aside until you are ready to feather the 
arrows. 

With a pencil, now mark off on the shaft the places 
where the feathers are to go. One inch and a quarter 
from the end of the arrow draw a circular line. This 
is for the rear binding. Four and three quarters inches 
from this draw a similar line which marks the begin- 
ning of the front binding. At right angles to the nock 
draw a perpendicular line which indicates the position 
of the cock feather. Two similar lines are drawn equi- 
distant from this, for the other feathers. When all are 
set they will appear as in Fig 89. 

We are now ready to glue and bind the feathers. Put 
a thin coating of glue on the feather and on the pencil 
line indicating its position, and allow it to partially 
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Fif. SI. Method of Feathering Arrow Fig. | 9 . End View of Arrow 

Fig. 90. Iron Arrow Point 



set before pressing both together. Pins may be used 
in each end of the quill to hold the feathers in place 




Fig. 91. Chipping Flint Arrow Points <BAE) (A) Making Flakes 
<B) Chipping a Flake with a Bone-pointed Tool <C) Position of 
Tool and Flake in Chipping <D) Chipping with a Hammer Stone 

until all three are glued to the shaft. When they are in 
place baste them down by a spiral binding of cotton 
thread wrapped between the bristles of the feather. If 
necessary, adjust the position of the feathers as this 
basting is put in place. When the glue dries, remove 
this basting and wrap and glue the permanent bindings 
of colored silk, thread to each end of the feather. The 
hardest part of the work is now over. 
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Now for arrowheads. The easiest to make arc those 
of iron, like the ones the Indians first got from white 
traders and which they later made from scraps of iron 
that happened to fall into their hands. These varied in 
style in the different tribes and according to the use to 
which they were to be put. For them you will need 
some one-sixteenth by five-eighths inch spring steel or 
band iron, which you can get from a hardware store or 
blacksmith shop. With a hack saw roughly shape the 
point according to Fig. 90. Use a file to trim up and 
sharpen the edges and to make the notches for the 
binding cord in the shank. 

Round off the end of the arrow and saw a notch in it 
three-quarters of an inch deep, to receive the head. 

Glue the point in place and bind it, while the glue is 
soft, with button-hole silk thread. You now have an 
Indian bow and Indian arrows such as were carried on 
buffalo hunts and the war trail by the warriors of the 
plains a hundred years ago. 

Chipping an Arrowpoint 

Some day you may wish to try your hand at chipping 
out flint arrowheads. The drawings in Fig. 91 show 
how to do it. Flint, quartz, or obsidian, suitable for 
this purpose, can be found in almost every part of our 
country, and if you have trouble in finding suitable 
natural material, remember that with care and prac- 
tice good heads can be chipped from pieces of glass 
bottles. The equipment needed is simply a pad of 
heavy leather for the palm of the hand and a chipping 
tool of deer horn, bone, or steel. The piece of flint or 
glass to be chipped is held in the left hand on the pad 
and the chipper is pressed firmly against the edge of 
the flint until a chip breaks off. Take off but a small 
chip at a time. Patience and care are needed if you 
are going to master this ancient art. 




A sinew-backed bow and a Plains arrow 




Straightening an arrow shaft 




Iroquois bow and arrow. The hole for the bowstring is 
unusual. 
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mill’s modi or uktsllxm sxot in will 

The famous ooDgreve rocket, which wee iv vented in 
1804, vy cdhdemned by the Duke of Wellington u 
being more dangerous to the army that need it than to 
the enemy,* from the uncertainty in the direction of 
ite flight. It has often oocurred to us that the prin- 
ciple at propelling rocket* might be applied to cannon 
■hot, in connection with a tube of suflkSent length to 
insure the flight in the desired direction, and we here 
illustrate a plan invented by Mr, William Hale, of 
England, for accomplishing this. 

The rocket-shell is represented in Figs. 1 and 2. 
The shell, a, has a long iron cylinder, b, attached to 
its rear end ; this cylinder being filled with meal 
powder, «, compressed, so that it will burn slowly. 
The burning of this powdei generates hot gsses which 
exert a powerful pressure against the whole interior 
of tho cylinder, and by making holes in the rear end 
of the cylinder, a portion of the pressure is removed 
from this part, leaving the pressure against the for* 

Tiff- 2 Jfy 1 




ward end not fully counterbalanced, which according- 
ly drives the missile forward in that direction. A 
central rod, d, holds the plate, /, securely against 
the rear end of the cylinder, and serves to distribute 
the propelling powder in the annular chamber around 
this rod. A space is left within the cylinder around 
the outside of the powder, so that the |x>wder may 
burn from its external surface inward, and when the 
fire reaches the central rod, it lights a fuse which ex- 
plodes the powder in the shell. 

Fig. 3 represents the apparatus for starting the 
shell in the desired direction of its flight when used 
on board ship. A slit is made through the deck, *, 
of the vessel for the sliding back and forth liorixon- 
tally of the frame, U h, and i»cnduliim rod, c; the gun, 
6, being supported on the rollers, t i, which run upon 
the dock by the sides of the slit. A curved railway 
y, is fitted to support the rolling pendulum, rf, so that 
is the vessel rolls, this heavy pendulum will preserve 
its vertical position, and thus keep the gun in a hori- 
sontol position, or at any angle of elevation desired. 

Mankind were never more earnestly engaged in im- 
proving instruments for destroying each other than 
lin v are at the present time 



The Fantasy of Survival 
Through Deadly Force 

By KURT SAXON 

The first network TV show I was on (Speak Up America) featured a segment with Mitch 
Werbel, of Cobray International. He runs an all-inclusive combat school to help mostly white- 
collar types act out their macho fantasies. 

He said, and I must paraphrase since I didn't record it, "I don't go with storing food and 
such. The only way you're going to survive is to learn how to kill". 

Tha TV people may have edited out any qualifying statements. I hope so, because, as it 
stands, that attitude is stupid and actually destructive of long-term survival goals. 

Two popular scenarios give a lot of people the idea that killing one’s fellows will be all the 
rage. The first is that eminent socio-economic collapse will turn every neighborhood into a 
battleground between the haves and the have-nots; the stocked-up versus the improvident, 
the ant$ versus the doomed grasshoppers, etc. After a few weeks of chaos the government 
will reorganize and reinforce law and order. 

The second, and silliest, is the scenario which tells of the Survivalist seemingly dying of 
okf age after interminable battles with a never-ending list of enemies. The world has sunk in- 
to perpetual barbarism. Valhallah! 

The Aral scenario appeals to urban types who can’t conceive of a world they don't fit'into. 
Their city is eternal. It needs them. When the chaos comes they will defend it from foreign 
enemies and, at the same time, liquidate the internal vermin dragging it down. 

I compare the modem city to the lower bowel, a collection place for the dregs and waste 
of the body. The majority of urbanites are the used up and/or the useless. By the time the 
surplus population of your city is wiped out. it will no longer, and probably never again, be a 
functional metropolis. Your livelihood will be gone and you will be just another refugee with 
little chance for safe passage to a rural haven. Your only contribution to the future will be a 
negative one on your part. If we are lucky, you will simply have killed some sub-humans 
who might otherwise have become a threat to valuable rurals. 

Disabuse yeurself of the idea of government help in reconstruction. The Feds are so 
obsessed with catering to the helpless and hopeless that you are already enslaved on their 
behalf. “From each according to his ability”. Acts 1 1 :29, "To each according to his need", 
Acts 2:45, is the bottom line of the Bible, Karl Marx and our Federal Government. Hope 
against hope that the government is destroyed before it gets around to "helping” you. 

The Gung-Ho Survhraist who fancies himself an eternal warrior or warlord, keeping 
himself alive by looting urbanites and then rurals Is plainly and simply doomed. His mastery 
of martial skills will leave him about as useful as a muscle bound sports "hero" in a 
machine shop. 

After the colapse, only the versatile will be useful. The narrow specialist, whether he is in 
high technology, or a Brinks guard will serve no more purpose than teats on a bull. 

The danger to the weapons freak is a false sense of security. He believes he can defend 
his holdings from all comers, or, if he has none, he can take what he needs from others not 
so well armed, or he can hire out. 

Defending an untenable position is stupid. Surviving urbanites may only be refugees, leav- 
ing most of their holdings behind and finally being killed off by hostile rurals. 

Hiring out will only be temporary. The Great Culling will exterminate those with the need 
to take what they haven’t earned. 

Another thing to consider is that if your only skill, your obsession, is killing, you won’t be 
allowed to survive. I recall a story I read about the WW II Rangers. It seems two of them 
were on leave and in a bar. A customer tapped one on the shoulder, meaning to ask for a 
light. The Ranger spun around and commenced to injure him seriously. That set the other 
Ranger off and the two destroyed the bar, killing a couple of the merrymakers and injuring 
several more. 
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They were so keyed-up and over-trained they were psychotic. That incident and others 
caused the order to go out to put them in the forefront of every battle from then on. Few 
came back from the war. 

I often see TV clips of Soldier of Fortune get-togethers. There they all are, banging away 
with whatever degrees of automatic weapons the local laws allow. Then they show off their 
hand-to-hand prowess and throw each other all over the lot. Then the knife fighting, Kung 
Fu, etc. 

Most of thorn are decent men with regular jobs, just hobbying. They're all right, but there 
are some among them who live for the day when they can be free to kill anything that 
moves. I hope they all do yeoman service in the coming urban hellishness. But they will not 
be needed for long in a rural environment. 

Take Boom Coooty, Arkansas for instance. Harrison is the county seat. Here, we have a 
good police force. We also have a Sheriffs department, a National Guard unit, an Army 
Corps of Engineers and State Troopers quartered here. Unlike urban lawmen, they won’t 
desert to care for their own families in other areas. They live in the community and are a 
part of it. 

Nearly every akte bodied civilian is a veteran with good military training. Also, nearly every 
able-bodied male was raised as a part-time hunter. I've never met a man here who didn't 
have several guns. Boone County is a garrison state without meaning to be. 

Thors art seventy miles of armed hillbillies between me and the nearest city. Aside from 
having it out with wandering infiltrators. I'll probably see no action at all, if I'm lucky. 

In my dawn staying of the importance of weaponry I don't mean to belittle readers of THE 
POOR MAN'S JAMES BONO or THE WEAPONEER or any other such works. Learning to make 
things for yourself, even weapons, is a step forward for one otherwise totally dependent on 
others lor one’s manufactured wants and needs and especially one’s safety, 

I think the average Karate buff takes it up on the chance that he'H eventually confront a 
couple of punks who might otherwise hurt him. So if you buy books on weaponry against 
just such an emergency, that's fine. At least you don't use up all the time and money it 
takes to get a Black Belt. 

But your brain is your most powerful weapon. You shouldn't limit it to the handling of 
emergencies that might never arise In your case. 

Part of tho raatwi for this editorial is that I checked and found that only about 20% of you 
have a full set of THE SURVIVOR. When the mail stops and THE SURVIVOR is no longer 
available, a set would get you a place in any survival group or community. 

In the munthne you can use your weapons-making skills to turn out more domestic pro- 
ducts for sale. You'd also be surprised at the money you can save by making things you 
need now, all the gifts you're committed to giving and even all the weaponry in THE SUR- 
VIVOR. 

So don’t Imit your imagination to weaponry. Don’t limit your intellect to serving some 
small segment of our doomed Establishment. A set of THE SURVIVOR would take all the 
limits from your mind. You can not only get your thinking better organized to deal with the 
coming upheavals but you could plan on being on the ground floor of the next Industrial 
Revolution. 



Scfeatiftc American— Aug. 17, 1861 
uvnn noncmi. 

W« have published two descriptions of this famous 
shall, by two of the Inventor's rivals, and now we 
pablHi bis own with n foil illustration. It will be 
soon that the description already given was correct as 
hr u It nut 




This shell was patented In 1866, by 8yl vanns Saw- 
ye», who Has elnce convoyed one undivided half to 
Addison M. Sawyer. The Messrs. Sawyer are now the 
sole owners of the patent. 




or the French rifled cannon wore known. 

Tho following is a brief synopsis of the 8awyer 
shell It Is fired from a rifled, mussle or breech - 
loading cannon. The shell Is of iron, coated with a 
peculiar alloy, D D, soft enough to prevent any abm- 
ston o# the metal of the gun ; and at the same time Is 
so compounded as to prevent any Uadmg of the gun. 
In else, It Is so constructed as to slide readily into Its 
pines In the gnn while the base of the shell, O, being 
a plane with a beveled edge, b, when acted upon by 
tho powder, has so much of the composition upon the 
bevel upset as It necessary 1° prevent wlndsge. Thus 
the whole force of the powder Is applied to the pro- 
pulsion of the shell and all abrasion of the gun, 
which Is observed In the discharge of ordinary projec- 
tiles, is avoided, and the use of a patch is entirely dis- 
pensed with. 

Tbs shell, which is elongated and conical at the 
bead, invariably moves point foremost. This result 
was considered Impossible to be attained, until do 
monstrated by experimental practice with this shell 
Upon the point or head, F, Is a cap or screw-top, A A, 
filled with fulminate or percnsslon powder, e e, which 
explodes on concussion— by impact with any resisting 
substance — the alloy, d d, forming the point of the 
shell yields by the blow upon nny hard substance, and 



communicating the fire to the powder within, thus 
forms the quickest and most certain mode of explod- 
ing a shell that has ever been devised. 

This shell can l>e used with the ordinary time fuse ; 
and ns a case shot, from its greater capacity, is far 
superior to nny other shell. 

Scientific American— Jane 29, 1861 

Care for l ei A l ert. 

In the Crimea, the troops which resisted privations 
and fatigue most su cc es sf ully, were those commanded 
by colonels who were careful of their soldiers. For 
example: of two regiments which left the camp of St. 
Omer at the same time, arrived together In tho 
Crimea (In the month of October, 1865), encamped 
side by aids, having submitted to the same stmp 
spheric vicissitudes and performed like service, on# of 
them had preserved, on the 1st of April, 1866, 2,224 
soldiers, out of a force of 2,678 men ; whilst tho 



other, with a force of 2,827 men, had left to It only 
1,289. This account includes those who died from 
disease, and not from wounds received in battle. In 
the navy the commander of a vessel watches over the 
composition of the food of the crew, and moreover, 
respects scrupulously the hour for breakfast and that 
for dinner ; never Is it delayed, anticipated or Inter- 
rupted. 

It is desirable that the same scruples should per- 
vade the army, and that these wise measures for the 
preservation of health should never be infringed 
without a clear and absolute necessity. Rewards are 
given to colonels of cavalry in whose squadrons is 
preserved the greatest number of horses, which results 
In an excellent and profitable emulation. Similar re- 
sults, but still more important and happy, would bo 
experienced, If like rewards were bestowed upon the 
colonels whose battalions were distinguished for the 
healthy condition of the men. 
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Scientific American— June 22, 1861 



HOW PERCUSSION CAPS ABE MADE. 



The invention of percussion locks for firearms was 
as great an improvement upon the flint lock as the 
latter was upon the old match lock. Its inventor was 
a pious man devoted to the arts of peace— a Presby- 
terian minister — whose name and the date of whose 
patent are recorded on page 340, current volume of the 
Scientific American. The percussion powder was 
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ABOUT 



ventor of percussion caps is alleged to be Joseph Man- 
ton, an Englishman, who took out a patent in 1818. 
His first caps were made of small copper cups charged 
with percussion powder similar to those still in use. 
Other parties soon tried to obviate his patent by using 
small copper discs charged with percussion powder, but 
these were held to be covered by the patent. The 
cap was a groat improvement upon the loose charge 
of a pellet of percussion powder placed in the nipple, 
and all firearms, except those furnished with May- 
nard’s primer, or explosive caitridgcs, arc adapted 
for percussion caps. An account of the manufacture 
of j*ercussion caps will be interesting and instructive, 
especially as no dear description of the operations has 
hitherto been published, as far as wc know. 

I'ercuKKion caps arc formed of ft soft copper alloy, 
which is princ ipally obtained from France in the form 
of thin sheets. The first operation is cutting those 
sheets into narrow strips with roller shears. The 
next is punching out the Monk caps, and striking 
them up in dies in a machine. The strips of copper 
are fed in hot ween small rollers over a small table 
which has tour dies in it. A punch comes down, and 
at each stroke cuts out four blanks in a row from the 
strip. Each blank is formed like ft Maltese cross, and 
just me it is cut out, a small round plunger pin strikes 
it in the middle, fore*** it into a small conical die In 
the table below, and thus forms it into a cap. At tho 
very instant the small die plungers are raised, a puff 
of wind from a blower throws the four caps out of the 
dies into a receiving box, and tho diet are ready for 
upsetting another set of blanks. Sufficient copper’is 
left in the strips after punching to enable them to bo 
carried forward to clear the table at each stroke. 
Different dies are employed for caps of different forma. 

The next operation is that of charging and BUrtjp- 
ing the caps. For this purpose, a strong steel plate 
containing about 1,000 Bmall conical holes or dies to 
receive as many formed caps is used ; it is laid upon 
the table of another small machine, a girl takes sev- 
eral handful of caps from the box of the die press, 

spreads them over the steel 
plate, and by a few rapid mo- 
tions of the hand, they all 
sink into the holes with open 
mouths, ready for the percus- 
sion powder. This is a com- 
pound of fulminating mer- 
cury, of potash, sulphur, 
and a little ground glass. 
This is spread dry and loose- 
ly by hand, like meal, over 
the entire plate, and each 
cap is filled to the mouth. 
The surplus is then swept off 
with a brush from the sur- 
face of the plate. Tin foil is 
now laid upon the top of the 
plate covering the powder 
In the caps. A series of 
small plungers, each of such 
a Sim as to fit into a cap, arc now forced down 
upon the charged plate, cutting through tho tin 
foil, and carrying a piece into each cap. The pow- 
der is pressed down by these plungers into a very 
small *|»ftce at the bottom of each cap, and tho 
pressure is sufficient to stamp the name or num- 
ber on the top of each, by forcing the metal i 
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I F YOU can’t hit the bull’s-eye with a : 
1 er’s bow and arrow, try one of these n 
bows and you’ll find yourself hitting the ' 
every time from distances up to 60 yds. 1 
for hunting, too; a 160-lb. steel bow will : 
short of an elephant. Two models are 
this story, both very similar in constri 
that one has a wood bow and the other 
Comparative data is given in table of Fig 
Stock for wood bow: The stock of tl 
can be made from white pine. Its shape 
like a mode n rifle as can he seen in Fig 
job by making a full-size drawing of the 
ing the full detail at the trigger as sho 
Transfer the stock outline to l 7 /io-in. wl 
saw it out. Drill the hole for the string i 
an expansive bit as in Fig. 2. Recesses c 
of the hole are run in with a straight s 
Fig. 3, the guide collar rubbing the h 
shaper equipment, the recesses can be cut 
bit in a drill press. Fig. 4 shows the me 
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the proper figure cut in the l«>tlon> of each hole. The 
pressure to which the percussion powder is subjected 
by this operation is so great, that strangers are 
always surprised on witnessing it. Sometimes caps 
explode by the pressure, but as the plates are strong, 
no damage of any consequence results. 

The next operation is that of coating the inside of 
the caps with varnish to render them waterproof and 
prevent access <*f the atmosphere to the powder. For 
this purpose the plate containing the caps is placed in 
another machine, which has a series of little dippers, 
that take up the varnish from a receptacle, and sup- 
ply each cap with its proper quantity. The plate con- 
taining the caps is now removed into a warm room, 
when the varnish dries, and the caps are then 
emptied out of the plates, and put up for market. 
Quite a numlH-rof steel die plates are employed in the 
process, ami a set of small machines required for the 
entire operations of cutting the topper, punching, 
upsetting, charging and varnishing, will make about 
400,000 caps per diem. 

Wo hit vo described the operations from the ^gin- 
ning to the finishing of one set of caps. Several sets 
of machines arc generally run in every percussion cap 
factory. The demand for such caps has been so great 
for several weeks past, that the factories have scarcely 
been able to meet it by working over hours. Some 
caps arc made with top flanges, some arc perfectly 
smooth, and without rims, and others are corrugated. 
These forms are all produced by the die machine. 



Stenches 

For 

All 

by Kurt Saxon 

In these days of fear of offending, 
people have gotten used to nothing 
but good smells. So when a stench 
that can move mountains assails the 
pampered nostril, the poor baby just 
can’t deal with it. He, she or it must 
needs go home, or if already at 
home, move. A good job done on the 
family or company car gets the vehi- 
cle junked. 

I once had an experience with Mer- 
captan, an oil distillate, when a friend 
threw some into the car of a woman 
I was staying with. (She had had his 
child aborted and he had wanted so 
badly to be a daddy). 

I w as awakened by the most horri- 
ble odor of garlic and skunks. It was 
hard to trace to its source as it seem- 
ed to be all over the house. I finally 
traced it to her car parked outside in 
the open air. He'd opened the car 
door, poured about an ounce in the 
back and closed the door. 

Since it was that strong in the 
house and outside, from a closed car, 
I wondered if the nieghbors would 
notice. I looked and saw a sheriffs 
car parked at the curb a full block 
away. I walked down there and sure 
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trigger being cut. Hun in the ar- 
row and hand grooves, using suit- 
able shaper cutters. Then, shape 
all the edges Vi in. round, stopping 
about 1 in. from the release hole 
as indicated in Figs. 6 and 8. 

All working parts of the action 
are made from plastic. Dimen- 
sions given will provide sufficient 
strength for bows up to 60 lbs. 
drawing weight. Over this weight, 
the release plates should be Mo-in. 
plastic and the trigger should be 
made from Mc-in. metal. After 
fitting the release plates, the top 
of the stock is sanded down to 
about the dotted line shown in 



Wood lota ;* 54 inch r !r°' mod : ,rom 

* rvw V1IW lemonwood. Approximate sec- 
tion for 40, 60 and 80-lb. bows are given in table 
below. Bow it strengthened at center by steel sleeve 
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enough, the woman had called the 
law. Naturally, I didn't know a thing, 
but can you imagine, a full block 
away? 

As soon as I could, I got a pint of 
it and I don't know of a present source 
but maybe Aardvark has access to it. 

The stuff I have is so volatile that 
the bottle I have is dipped in wax and 
stored in a paint can stuffed with 
paper and the lid banged on tight. 
Even so, a sniff at the can's edge tells 
me it’s still in there. 

I meant to foul a printing corpora- 
tion in Dallas and hoped to carry it in 
a wax-dipped hypo. The stench came 
through the plastic and wax 
something fierce so I couldn't carry it 
that way. Then I put it in a 4 cc vac- 
cine bottle with a rubber cap, the kind 
hypos are filled from. Not good 
enough. I finally put the bottle in a 4 
oz. glass vitamin bottle filled with rub- 
bing alcohol with a tightly screwed- 
on plastic cap. That’s what it took to 
block the smell. 



The first stench is the smell of rot- 
ten eggs. The best way to get the 
smell of rotten eggs te to rot eggs. 
Break two eggs in a jar and add an 
equal volume of urine. The uric acid 
gives it that special something. 

Stir well and leave the jar uncap- 
ped for about 24 hours. Then cap and 
set it in a warm, dark place for a cou- 
ple of weeks. Actually, it takes a long 
time for eggs to rot and if the proper 
bacteria isn’t there to settle in it the 
result could be disappointing. 

I had a batch going for a month 
before it really turned. But when it did 
it was a horrific wonder. Just a sniff 
made me gag and that room stank 
until the next day, even though I'd on- 
ly had the jar open for a few seconds. 

When the stench is at its height, 
the next step is to remove the solids. 
Cut a piece of cotten cloth 1 2 by 1 6 
inches. Take everything outside, put 
the cloth across a plate and pour the 
mess in its middle. Quickly roll the 
cloth into a loose tube and, holding 
both ends, twist it until all the fluid has 
run into a jar. Any fluid on the plate 
can also be poured in. Dispose of the 
cloth. 

Rotten meat is another really 
disgusting smell. Put a quarter pound 
of hamburger in a jar and let it set for 
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Fig. 9. Fig. 10 shows the 
operation. The sharp 
edges are then faired into 
the shaper cuts. Be care- 
ful in fitting the release 
plates so that screws will not interfere with this sanding 
and rounding operation, in other words, k »ep the two top 
screws low. The plastic trigger has a sr.iall lug on the 
Underside near the upper end to fit inside the trigger 
spring, as can be seen in Fig. 9. 

The wood bow: The bow is made of lemonwood to the 
approximate sections given in the table. The 60-lb. pull- 
ing weight is recommended. The 80-lb. bow is very close 
to the maximum stress which can be imposed on lemon- 
wood in this length of bow. Shaping of the bow follows 
standard practice, flat on the front, round on the belly. 
A section 2 in. long at the center is made full round by 
adding a filler block, as shown in Fig. 14, this section being 
enclosed in a steel tube. The completed bow is fitted 
through the hole at the front of the stock and is fastened 
with a -"ho-in. bolt as shown in Figs. 11. 12, 13 and 15. Note 
in Fig. 13, that the bow is tilted slightly so that the string 
when pulled back comes to about the top of the string 
release. If desired, the bow can be made by trimming 
down a regular 6-ft. bow of about 30 lbs. drawing weight. 
When this is shortened and the ends trimmed down a 
little, it will pull about 60 lbs. at 21-in. draw. Equally 
practical, a flat bow can be used instead of the stacked 
type shown, mounting the bow in a notch cut at the end 
of the stock. In any case, the bow must be worked care- 
fully and broken in gradually, tugging a little on the string 
and then releasing until the full draw is obtained. 

The steel bow: The steel bow, Fig. 1, does not have the 
silky, smooth shooting action of a good wood bow, and 
pound for pound the wood bow will outshoot it. Against 
this, the steel bow offers compactness and power, and, all 
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24 hours uncovered. Then break it up 
and cover it with its own volume of 
water and let it set for a couple of 
weeks with the lid on tight. Refine the 
finished product the same way as 
with the rotten eggs. 

The same process goes for fish. 
Rotting fish will drive anyone up the 
wall or out into the street. 

The fact that these stenches can 
take several weeks to generate 
shouldn't bother you. Actual working 
time is only a few minutes and, con- 
sidering the small cost and the effect 
it has, makes it the cheapest wat to 
emotionally devastate an opponent. 

If you mean to dispense the stench 
with a hypodermic you'll want it to be 
clear of foreign matter so it doesn’t 
clog the needle. For this you'll need 
a coffee filter and holder, both of 
which can be bought from any super- 
market for a couple of dollars. Put the 
filter in the holder over a small jar 
which will accommodate its opening. 
Help the filter along by giving its sur- 
face as much room as possible bet- 
ween it and the holder. To do this, put 
toothpicks or straws around the in- 
side of the holder. 

Do all this outside and don't let it 
set there after it’s filtered. You don't 
want the smell to be wasted in the 
open air. 

Aside from just slopping the stench 
at the target, it s best to use a hypo. 
This will enable you to squirt it, cover- 
ing a wider area and with less chance 
of being noticed. Also, with the inch 
long needle, you can squirt it into 
locked buildings through double 
doors or under the door, into locks, 
in cracks of walls and all sorts of 
otherwise inaccessable places. 
Another way is to stick it through 
backrests of couches, car seats, etc. 
They have to be burned as there is 
no way to remove the stench. 

If you’re going to a bar or theater 
and anticipate some loudmouthed 
slob, casually walk behind him and 
squirt some stench on his back. He'll 
be forced to leave. 

Although hypos are the easiest and 
least noticeable way to deliver sten- 
ches, if your stench is worth using, 
the hypo won’t block its odor for more 
than a few minutes. You’ll need a vac- 
cine bottle to carry it around in. These 
block all but the most volatile sten- 
ches such as Mercaptan. In this way, 
you can carry stenches or poisons 
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things considered, makes — ; 

much the better cross- Ah 

bow. The spring stock 74 I 
can be obtained from a 
light automobile leaf spring. It will cost 
you two high-speed steel hacksaw blades 
to saw it to shape, Fig. 19. If the spring is 
a little wider than needed, it is a good idea 
to leave the extra metal intact at the cen- 
ter, as shown in Fig. 16. The bow tips are 
cut from sheet plastic, riveted in place and 
filed to take the string. The steel bow will 
have an initial fixed set of about 2-in. de- 
flection, and should be braced at 3%-in. 
deflection as shown in Fig. 16. The table, 
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Fig 20, shows approximately what leaf- 
spring steel will pull in pounds at 11%-in. 
draw. A 100 to 160-lb. bow is recommend- 
ed. Extremely heavy bows over 300 lbs. 
drawing weight make nice exhibition 
pieces for flight or penetration shooting, 
but are no fun to shoot as you seldom re- 
trieve the arrow intact if at alL It is prac- 
tical, however, to make two or three bows 
of different weights, all interchangeable 
on the same stock. 



Bowstrings: Bow strings for wood bows 
can be purchased or made from 6-cord flax 
thread. This kind of thread is used in 
stitching machines by shoemakers. Twelve 
threads will hold wood bows to 80 lbs., the 
loop at the end being made by turning the 
whole string back on itself. The string for 
a 23-in. steel bow is made on a simple 
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wooden form, as shown in Figs. 17 and 18. 
In this case, the string is divided into equal 
parts to make the loops. Both loops and a 
distance of 4 in. at center are wrapped, and 
the completed string is waxed with bees- 
wax. The string can be shortened by giv- 
ing it several twists before fitting to the 
bow. The triangular-boxed figures in table 
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around safely and draw them out with Fi 8- 20 aie t ^ e number of threads of 6-cord transferred to wood, cut out, and then ma- 

the hvoo iust before use flax * e <I uire d to ^old a bow °* the drawing chined in much the same manner as the 

weight indicated. Stepping on the center wood-bow stock already described. An ad- 

of the bow while the ends are supported dition is the metal track on each side of 
on wood blocks will bend the bow enough forearm, Fig. 22. This originally was to 
to permit slipping the string in place. protect the wood from the rubbing action 

Stock for steel bow: Because of the of a metal bow string. The metal string 

heavier drawing weight, the stock for a (6-strand, 19 -wire flexible cable % 2 -in. 
steel bow must be made from walnut or dia.) did not stand up under actual shoot- 
other hard strong wood. The stock should ing and was discarded for the flax thread, 
be laid out full-size, Figs. 21 and 24, then The track, however, is worthwhile protec- 



SMntifk £meti an. 
June 1861 

liflmu i B*lt B**t. 

A patent hu been taken out in Holland lately by 
W. H. Taylor, of Oxford, for a pocular construction 
of rifleman's belt, to be used as a. rest when firing A 
strong piece of india rubber is introduced into a part 
of the belt to render it clastic, and that part of it 
nearest the left elbow is made slightly wider, and has 
a muoII opening in it. When liriug, the point of ths 
•eft elbow rests in the opening of the belt, and tbu 
urn» which supports the rifle thus eserts a downward 
•train upon the belt. This, the patentee states, pre- 
vents the muixle being thrown up when the charge 
explodes, und also gives steadiness to the aim of the 
marksman. 

dowt im m cAJcnzMm 

In the authorised version of U. 8. Infantry Tao- 
tlca, published by J. B. Lipplnoott A Co., Philadel- 
phia, the following directions for handling cartridges 
are given on page 78 : 

Take the cartridge in (not between)the thumb and first 
two flacera, and place the end of it in the teeth. Tear tha 
end of the cartridge down to the powder, then hold it up- 
right, Ac. 

This la one of the multitudinous and unscientific 
movements still retained In onr military tactics. A 
man may be young, sound in limb, strong of arm, 
quick of foot, keen of eye, and a first rate shot, but 
If he has had the misfortune to lose his front teeth by 
a kick or fall, the fellow, however patriotic, cannot 
be admitted Into Uncle Sam's army, and all because 
he cannot bite the cartridge with his absent teeth. 

It is well known to all soldiers that the tearing of 
cartridges with tho teeth in battle soon causes an 
almost intolerable thirst. It U one of the least 

agreeable operations to a sol- 
dier to bites cartridge, especial- 
ly If it islabricated with grease, 
and we are astonished that mil- 
itary men should still cling 
with such conservative leaden- 
beadedness to the practice 
when a very superior mode ie 
known. By filing the upper 
edge of the handle of a fixed 
bayonet until it is made quite 
sharp, the soldier, instead of 
being required to bite his car- 
tridge, can rip it open neatly 
and rapidly, by drawing its end 
upon the edge of the bayonet 
handle. All the bayonets used 
in the Army should be. filed as 
suggested ; the expense would 
not be over one cent for each, 
while tho improvement would be of incalculable 
value if introduced Into the army. 



tion even with the flax string, although not 
essential. All parts of the action are metal, 
steel for the release, Fig. 23, and trigger, 
and aluminum or brass for release plates 
and string track. The bow is housed in a 
notch cut in the end of the stock, and is 
held by means of three locating pins and 
a bolt, as shown in Fig. 25. The carriage 
bolt is ground round under the head, which 
is sawed to form a screwdriver slot. The 
release pin is y4-in. diameter, slotted on 



one end for a screwdriver and threaded on 
other end to fit a tapped hole in the release 
plate. All metal parts are of ample strength 
for bows up to 400 lbs. drawing weight. 
Follow the release and trigger design 
closely; these parts are nicely balanced to 
provide positive holding while retaining a 
light trigger pull. 

Arrows: Arrows for both bows are 
in. birch dowel. Vanes are plastic, celluloid 
or metal, glued in grooves cut in the shaft. 
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Fig. 27 shows one way of cutting the 
grooves, the shaft being held in the lathe, 
positioned by the indexing head, while a 
rotary hand tool mounted in a slide rest 
does the cutting. Vanes are mounted at 
right angles, Fig. 26, instead of the usual 
triangular pattern used for long bow ar- 
rows. This method of mounting provides 
perfect ruddering for smooth, straight 
flight and, at the same time, fits the me- 
chanical construction of the crossbow. 

Cocking lever: Bows up to about 100 lbs. 
drawing weight can be set by hand; over 
this weight it is necessary to use a cocking 
lever. Fig. 28 shows the construction and 
dimensions of a cocking lever for llVfe-in. 
draw. The galvanized- wire hook which 
slips under the bow will automatically as- 
sume a bent position the first time it is 



used. Photo Fig. 7 shows the manner of 
using the lever. If the release is set slightly 
forward, the trigger will cock automatical- 
ly when the string engages the rear prong 
of the release. 

Shooting: After cocking the bow, the 
cross bow is shot very much like a shot- 
gun, sighting down the arrow to the target. 
A little practice will enable you to judge 
the range and drop of an arrow very nicely. 
When hunting, the bow can be carried 
cocked but without arrow. When not in 
use, the steel bow is left braced, but the 
wood bow is unstrung. Needless to say, 
any bow over 100 lbs. packs a terrific drive, 
and the utmost caution should be exercised 
in its use. Never fit an arrow in place until 
you are ready to shoot, and don’t point the 
gun in any other direction than toward the 
target when the arrow is in place. 
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THE ARMOR OF OLD JAPAN. 



With illustrations from 



u Precious Jewel Records of Military Usage,” Japan, 1694. 



F the art of Ja- 
pan, as shown in 
the wonderful 
warimplements 
of her great mil- 
itary leaders of 
old, the dai- 
mios, and of 
theirvassals,the 
samurai, few of 
us have any but 
the vaguest of 
knowledge. A 
few suits of curious armor in the museums ot 
our large cities, a few swords, — the long one 
for despatching one’s enemies, the short one for 
despatching one’s self, according to the code 
of honor among the Japanese, — give us the 
merest hint of the admirable defenses and 
weapons which were produced by this ener- 
getic and intellectual race during ages of war- 
fare. 

In Memorial Hall in Fairmount Park, Phila- 
delphia, is a small but very interesting collec- 
tion of the weapons and armor of old Japan. 
These wars lasted until three hundred years ago, 
when the long peace set in. To this peace we are 
indebted, perhaps, for the best of the art we now 
enjoy, except in this one branch — metal-work. 
Y or this, warfare was the great stimulus, and the 



metal-worker of twelve hundred years ago, in 
the opinion of so good a judge as Anderson, 
“had little to learn in mastery of materials or 
tools.” 

The collection was brought to this country 
a few years ago by Tatsui baba, a young 
samurai belonging to the patriotic party, and 
well known throughout Japan as an able writer 
and a leader in public affairs. He had made 
a special study of the ancient armor of his 
native land. The results of his researches he 
gave in the form of lectures before the learned 
societies of our large cities. After his death in 
1888 his cherished curios were secured by the 
Pennsylvania Museum and School of Industrial 
Art, whose collections arc housed in Memorial 
Hall. 

The most striking things lo a casual observer 
are the three curious suits of war-harness, ex- 
amples of that worn in J apan during the third, 1 
fourteenth, and sixteenth centuries. This must 
not be classed with the armor we see in almost 
every curiosity-shop abroad, which is of much 

later date, belonging in many cases to a soldier 
of our own day. 

As with other na- 
tions, the war-harness 
of rawhide, called in 
Japan “shell” ar- 
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mor, came first, and 
lasted down into the 
ninth century. This 
was the time of 
Charlemagne and his 
lcather-clad knights, 
when, in Europe, 

“ every man wished 
two things: first, not 
tol)ekiIled,and,next, 
to have a good lea- 
thern coat.” Tunics 
were of plaited lea- 
ther ; and coats, 
hoods, breeches, and 
shoes were made al- 
most entirely of this 
material ; and while 
the coats, it is true, 
had plates of iron 
riveted upon them, 
the casques alone 
were of steel. 

The iron-and-lacquer war-harness of Prince 
Shotoku, the great apostle of Buddhism, may 
still be seen in the old temple of Horiuji in 
the province of Yamato. It was worn about 
586 a. ]>., and is the earliest specimen of Jap- 
anese armor in the possession of the nation. 
A picture of the prince in his elaborate court 
dress, drawn by himself, as the Japanese de- 
clare, is kept in the temple ofTennoji in Osaka, 
along with his “sword of seven stars.” On the 
blade of this sword shine the seven stars which 
rule human destiny, and the dragon, sym- 
bol of his mission as defender of the faith of 
Buddha. It was to his neighbors the Koreans, 
most likely, that Prince Shotoku owed his fine 
war dress; for their craftsmen came over the 
sea to Japan during his time, bringing with 
them a knowledge of metals and of art superior 
at the time to that of the islanders. Indeed, 
the Japanese of the present day prefer to their 
own truly artistic work their heirlooms of old 

1 So attributed, but probably belonging to the sixth 
or seventh century. 

Korean and Chinese make, which in our eyes 
are often far from beautiful. 

( >f the three suits of armor in Memorial Hall 



uiawn av otto m. bacher. 
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that attributed to the third century is the most 
richly decorated. A description of this suit will 
answer, with few exceptions, for all three; for in 
that fortunate land the fashions did not change, 
but descended unaltered for generations from 
soldier-father to soldier-son. 

The cuirass is called the “ breast-binder,” 
and is made of leather, on which are fastened 
thin plates of well-tempered steel covered with 
polished black lacquer. The lower edge of one 
row of plates is covered by the upper edge of 
the row beneath, in window-shutter fashion. 
The little plates are fastened together with stout 
silk braid in several shades of purple. There 
is such a profusion of this braid that it gives a 
decided hue, and a name, to the whole suit. 
The Mikado himself, should he appear on the 
field of battle, would wear the “armor of shaded 
purple,” and his bow-gloves would be dyed in 
the same royal color. To this cuirass are fas- 
tened the half-dozen separate tassets which 
hang from the waist nearly to the knees. They 
are made, like the cuirass, of narrow, upright 
steel plates bound together with the samepurple 
braid. Underneath them is worn a sort of di- 
vided skirt of yellow brocade, stout and heavy, 
ami on this are fastened the two pieces of plate- 
armor which guard the lower thighs. 

The sleeves are of the same strong yellow 
brocade, covered partly with chain-armor, 
partly with plates of iron overlaid with brass. 
The brass is openwork, with a charming de- 
sign of plum-blossoms, the round elbow-guards 
being specially attractive. 

The war-chief who owned the original of this 
harness fought on horseback, for Ills long leg- 
guards are entirely of iron, carefully modeled 
to the shapely leg of the wearer, anil covered 
with brilliant black lacquer. Gilded butterfly- 
clasps join the three upright strips, ten butter- 
flies in all, and every one different. For his 
retainers, the fighting footmen, locomotion was 
made easy by having side-pieces of pliant lea- 
ther set into their leg-guards. 

The iron helmet, studded closely with little 
iron points, is a fine piece of workmanship. 
The brazen horns stand bravely up in front, 
looking, with their central ornament, like a 
pitchfork ora trident. Thebroad iron flaps which 
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turn back to guard the temples are covered 
with leather dyed in plum-blossom pattern, 
and have on them the badge of the chief, a 
single kiri-leaf. The daimio, though king of 

his own domain, must never dare to assume 

* 

the triple kiri-leaf, a symbol forbidden to all 
but the Mikado himself. 

In the iron face-guard, nose, chin, and ears 
all come in for the kindly consideration of the 
modeler. The mouth and nostrils have shapely 
breathing-holes, while underneath the chin is 
a row of little - ventilators.” Such charming 
devices for comfort were unconsidered and 
unknown among the European armorers of 
that early time. To make all secure, throat 
and neck were covered with a sort of beard 
of plates hanging down from the face-guard. 
Even the very oldest helmets have an air-hole 
at the top, usually forming the center of a silver 
chrysanthemum. The ancient Japanese metal- 
workers, with their race passion lor decoration, 
turned even a ventilator into a thing of beauty. 

The daimios of those old times had three 
favorite ornaments for their helmet-fronts, and 
seldom cared to varv them. The one most 
familiar to us in art was two huge leaves of 
a very decorative Japanese water-plant, the 
kuwai. These, made of chased brass, and often 
covered with silver and gold, stood up in front 

of the helmet, one turning to the right, the 
other to the left. Next in favor came the “sky- 
piercer,” much like the first except that the 
two kuwai-leaves scraped the skv even more 
defiantly. The third was the crescent. The 
horns (representing courage) in the early armor 
we have just described were also in high re- 
pute among the chiefs. 

In later days the smiths used their ingenuity 
in inventing every kind of curious and gro- 
tesque helmet shape and adornment, bringing 
into service all manner of queer shells and 
fishes, birds and beasts, monsters and devils. 
Waving tongues of flame, skilfully reproduced 
in metal, often glistened over the heads of the 
great commanders. 

The twelfth-century armor of Yositsune, Ja- 
pan’s most famous hero, is carefully guarded in 
the Temple of Rising Happiness (Kofuku-ji) 
in the ancient town of Nara. His helmet 
is there, with chasings of silver and gold, with 
flaring kuwai-leaf plume and so called “lion” 
crest. The Japanese had probably never seen 
a lion with their own eves; thev used the eves 
of the Chinese, and between the two pairs of 
oblique orbs the king of beasts became a piti- 
able distortion. The Japanese name for this 
conglomerate is “ foreign lion.” On the breast- 
plate three of the same extraordinary beasts, 




with tufts on their tails and rosettes on their 
legs (like the prevailing fashion in black poo- 
dles), are snarling at one another among the 
imperial gold and silver chrysanthemums. 

There was a special decree as to the manner 
in which the warrior of these middle centu- 
ries should put on his elaborate armor: a se- 
quence modeled after the fashion or fancy of no 

less a personage than Yosi-iy.e, 
head of the Minamoto family 
in 1057. 

First he must swathe himself 
in a long and voluminous gar- 
ment ofyellow cotton, and a pair 
of equally voluminous white 
cotton trousers. His long hair, 
to keep it out of his eves, should 
then be tucked up under a peak- 
ed cap of leather, which saved 
the head from the helmet’s 
pressure. Next he must strap 
on his bow-gloves. Alter that 
came a second coat and trou- 
sers, a sort of undress uniform, 
preparatory to thearmor proper; 
then the leg-guards, the bear- 
skin shoes, and the sleeves of 
mail. Lastly, the suit of armor, 
with its helmet, was tightened 
on with the long silken rolls or 
tubes that answer to our leather 
straps; the final touches, in the 
shape of sword and dagger, 
“arrow-cage” and arrows, bow 
and banner, were added — with 
groans, one would fancy; ami 
this strange warrior was ready 
to strike terror into the souls of 
the enemy. 

A set of colored prints from 
‘Japan shows the daimio in pro- 
cess of putting on these articles, 
each in its proper order. The 
•attitudes are striking, one in par- 
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clumsy bow-gloves, and is struggling to tie 
his bearskin shoes. Of these shoes there is a 
pair in the collection, with black leather soles 
stamped with chrysanthemums, and black bear- 
skin uppers with the shaggy hair outside, a 
shapeless but comfortable foot-gear. The an- 
cient buckskin bow-gloves, too, are here, con- 
sisting chiefly of a very fat wadded thumb and 
two fingers for the right hand and a solitary 
thumb for the left. 

The obvious awkwardness of the order in 
which these warriors of the middle ages were 
forced to array themselves was probably due 
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merely to the personal fancy of a great leader 
like Yosi-iye, but was copied so faithfully by his 
conservative followers that the tradition, after 
lasting simply as a tradition for nearly three hun- 
dred years, crystallized in 1331 into an actual 
code. 

The fourteenth-century armor in the museum 
is much plainer than the suit just described. It 
has the “ round ” cuirass, the whole effect 
ot which is red, owing to the profusion of 
red silk braid used for binding the plates to- 
gether. The old Japanese braid 
was not like most of ours, half 
cotton or linen : it was pure silk, 
of the toughest and most endur- 
ing character, plaited in a way 
which secured the highest de- 
gree of resistance. The Japa- 
nese much preferred it, for most 
uses, to thongs of leather. 

The daimio who wore the 
original of this armor had a 
fancy for a crescent between 
the two great water-leaves of 
his helmet, and a weakness for 
his chosen device or ancestral 
crest, which is on every part of 
the suit where a device could 
possibly be placed — on cuirass, 
hand-guards, thigh-guards, and, 
above all, on his helmet, where 
it appears on the little upright 
ears that take the place of the 
temple-flaps, and also on the 
front of the helmet, below an 
archaic Japanese character 
meaning “warrior” or “military 
man.” This badge or dev ice 
is the Buddhist symbol for ten 
thousand. 

'I'lie ordinary w ooden bucket 
of Japan gives name and shape 
to the “ bucket ” cuirass of the 
sixteenth-century armor. Its 
hclmetshowsthelaterand rather 
startling taste of the armorers 
or their masters. I nstead of the 
brazen spade, crescent, or 
water-leaf, simple and decorative, that had 
shone for centuries over the heads of the 
daimios, they must now make themselves fright- 
ful with monsters. Here we have the grin- 
ning head of a devil, with glass eyes and great 
hooked teeth, pointed ears, and long, curving, 
gilded horns. Flowing locks of gray horse- 
hair stream down on each side of this grisly 
countenance, and a huge gray horsehair mop 
takes the place of the fine old lion or dragon 
crest of the earlier chiefs. 
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The heart of the modern devotee of “ high 
art” in fabrics would be gladdened by the 
design of the heavy brocade on which the 
iron defenses for the sleeves and lower thighs 
of this sixteenth-century armor are fastened ; 
where, through a background of softest gray- 
and -silver clouds, the imperial dragon is draw- 
ing the coils of its vaporous body. The same 
stiff brocade forms part of the side-piece of 
the work of art with which the armorer pro- 
tected the legs of his feudal lord, the original 
owner of this suit. The leg-guard is, as always, 
of lacquered iron, but its lower side-piece is 
of stout buckskin dyed in brown, leaving in 
white a few dragon-flies scattered over the 
surface. The wadded knee-piece is of snowy 
buckskin quilted in hexagons, each with a 
“ cross-knot ” of red silk braid in the center. 

By the side of these, though not in the same 
collection, is a suit of armor worn about three 
hundred years ago by the Prince of Tchui. It 
was selected by the governor of Kioto for a re- 
cent American consul, as a fine specimen of the 
old lacquer-work. The cuirass is lacquered 
both inside and out, the outside being solidly 
gilt. The helmet-crest is a red disk, upon which 
one may dimly discern a golden lotus-blossom. 

The small silken flag or banner on which 
the ancestral blazon or the device chosen by 
the warrior himself was painted, embroidered, 
or woven, was often carried on his own back. 

This strikes one as an economical and clever 
arrangement : it saved the banner-bearer’s daily 
wage of rice, and one’s colors were always on 
the spot at the critical moment. The daimio 
of those stirring days was entirely independent 
in this respect : his banner-staff was slipped 
through a hinged eye at the top of his cuirass- 
back, its pointed end fitting into a socket at 
the waist. Two of the suits of armor brought 
from Japan by Tatsui Baba have this eye-and- 
socket arrangement. 

The blazon, like those of the knights of other 
nations, was chosen to keep in remembrance 
some feat of arms performed by the warrior. 
Should he be so happy as with some favorite 
“cut” to slice off the heads of three of his 
enemies in battle, he would be apt to choose 
for a family coat the three severed heads. We 
can fancy him, armed cap-a-pie, urging his 
small, shaggy charger into the fray, with the tri- 
ple-headed banner waving over his shoulder. 

Other emblems worn in the same way were 
made in the shape of fans and temple-bells, 
butterflies and stag-horns, as in the head- 
piece. 

P rom the twelfth to the seventeenth centuries 
the fighting was frequent and fierce, and the 
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armor more protective. Out of the “ three ar- 
ticles” — helmet, breastplate, and sleeves — 
which we readof intheancient Japanese records 
had been gradually evolved the “ six articles ” : 
a metal covering for face, legs, and thighs gave 
a man a better chance for his life against the 
rapid cuts of those wonderful blades, or the 
quick spear-thrusts delivered by the short but 
sturdy knights and their retainers. The more 
we study this armor the more admirably does 
it seem adapted for a defense against the spe- 
cial weapons opposed to it. These were seldom 
the heavy hammers and great crushing battle- 
axes of the Europeans, or, later, their bolts and 
bullets. They were chiefly arrows, spears, and 
halberds, swords and daggers ; but these were 
unrivaled in metal and make, and were wielded 
with extraordinary skill. 

The Japanese armorers, from the earliest cen- 
turies, united in their war-harness such flexibility 
and lightness, efficiency and comfort, together 
with beauty of workmanship and decoration, 
as were rare among their craft in Europe. L's- 
ing the invaluable and universal leather as a 
foundation, they covered it, as did the Euro- 
peans, with plates of iron or steel. 

But instead of compelling their lord and his 
retainers to waste time and strength in keep- 
ing their war-gear rust-free and glistening, they 
simply covered these plates with their wonder- 
ful lacquer. Lacquer added little weight to the 



metal plates beneath it; no burnishing was 
needed upon its glossy surface, the rounded 
form of which often served to turn the enemy’s 
sharpest arrow or keenest sword-blade. Above- 
all, the destroying devil of rust was annihilated. 
According to the old chronicles of the knights 
of Europe, as much muscular force was wasted 
infurbishinguptheirarmoraswouldhavebeaten 
the enemy twice over. 

To illustrate the conservatism of the Japa- 
nese in their armor, we quote a native account 
of a fight which occurred in the streets of the 
capital Kioto as late as 1864, between the 
troops of the shogun, who had possession of 
the person of the emperor, and the forces of 
the “ irregulars,” who were clamoring for the 
expulsion of all foreigners. 

The Chosliiu troops [irregulars] were defended 
by armor, their leader clad in a suit of armor tied 
with grass-green silken strings, and covered with a 
garment of Yamato brocade. Over this he wore 
a surcoat of white gauze, with figures drawn on it 
in black. He bestrode a charger, a baton of gold 
paper in his hand. Before him went flags and 
banners and two field-pieces, with a company of 
thirty spearmen. The spears, crossing each other, 
looked like a hedge of bamboo-grass; bullets flew 
overhead like axletrces. Helmets and cuirasses 
that had been cast away by their owners, spears, 
pikes, bows, and muskets, were lying about in 
quantities. 



Another leader was 
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SIXTH ENTH-CENTtRY ARMOR. 

mounted on horseback, and held a baton of white 
paper in his hand. He wore a mantle of scarlet 
embroidered with his crest, the trefoil, and under 
it a suit of armor adorned with purple fastenings. 

1 1 is head-covering was a warrior’s cap of bronzed 
leather. 

These batons, a very early symbol of author- 
ity in Japan, were wielded with vigor by the 
daimios. The one in this collection is a short 
wooden rod or wand covered with black lac- 
quer and mounted in silver. At one end is a 
huge plume of the tough Japanese paper, sil- 
vered ; and at the other, cord and tassels of 
heavy red silk braid. When not waving wildly 
in command, it hung by its dord to a ring on 
the breastplate. 

The daimio, with his Tatar cockade and his 
overbearing ways, is now perhaps picking tea 
or binding rice. The samurai, with his two 
swords and his swagger, taxes the country no 
more. The beautiful swords have degenerated 
into curios. The modem army of Japan, mod- 
eled on European lines, equipped with the 
latest European firearms, admirably organized 
and disciplined, owes, nevertheless, much of 
its brave spirit to its iron-and-lacquer warriors 
of centuries ago. 
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Mode of Spiking Cannon. 

The Scientific American — June 19, 1881 

From the number of inquiries which which hare 
been put to us since Colonel Anderson spiked the 
cannon at Charleston, as to the way “spiking” is 
done, we are lod to believe that a large majority of 
persons are ignorant of the process. To enlighten 
such, wc have had the annexed views engraved to 
illustrate tho plans most usually adopted. Fig. 1 




represents a longitudinal section of a cannon, with its 
priming hole spiked with a small rat-tail file, as shown 
in Fig. 2. The steel is driven hard down, as far as it 
can go, and then broken off even with the surface of 
the barrel. The steel is so hard that it cannot be 
drilled, and so rough that it cannot be forced out, and 
is, therefore, the best material used. Figs. 3 and 4 
show two forms of wrought iron spikes, which Assume 
the position shown by the dotted lines when used, and 
thus cannot be withdrawn without much difficulty. 
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These three weapons must have been 

proved out by prototype as well as theory. 

What became of them? Does anybody 

know for sure? 



ELECTRIC MACHINE 

GUN IS SILENT Electricity re- 
places gunpowder in 
ag a silent, smokeless, 
machine gun recently 
‘2 perfected for defense 
{ against hostile air- 
* 1 craft. Without betray- 
ing its location, this 
weapon is declared 
! capable of firing 150 
bullets or high-explo- 
5 sivc shells a minute. 
Projectiles arc hurled 
from its muzzle by a 
scries of electromag- 
nets spaced along the 
barrel, which start the 
missile moving and 
successively raise its 
velocity as they be- 

, come energized. 

Electric antiaircraft machine gun. 

Electromagnet* hurl bullata ***** Monthly - Sopumbe 




“KICKLESS” MYSTERY GUN 
IS TESTED BY ARMY 

A new “kickless” mystery gun under- 
going Army and Navy tests is reported to 
hurl one-pound, high-explosive shells at the 
rate of 150 a minute. Recoil is so slight, it 
is said, that water will not spill from a glass 
balanced on the barrel during fire. Each 
shell contains a charge powerful enough 
to shatter an ar- 
roored tank or to 
demolish the wing \jffm 
of a heavy bomb- 
ing airplane. 



Thta gun ta aaid to burl 
ISO one-pound ahella n 
minute, with little recoil 
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Silent Cannon Hurls Shells by Electricity 
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TRUCK CARPUS SPECIAL 
AMMUNITION 



Section of model of electric cannon 
with the eating* and winding* removed 
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PITCH Of SPIRAL WINDING INCREASES TO SPEED UP 
PROJECTILE AS IT APPROACHES MUZZLE Of GUN... 



VX7HEN a switch is thrown, a 
projectile whizzes silently 
from an electric cannon proposed 
by a Trenton, N. J., inventor. No 
sound or smoke betrays the lo- 
cation of the gun, for it dispenses 
entirely with powder to fire its 
shells. 

Cannon and projectile together 
constitute a veritable electric mo- 
tor. When current is applied to 
the barrel, field coils become en- 
ergized and the projectile, with a 
built-in armature, begins to rotate. 
By shifting the magnetic field 
lengthwise along the gun, the piu- 
jrctile simultaneously is given an 
accelerating forward motion. Thus 
it obtains both the muzzle velocity 
at d the spin required for accurate 
flif.ht without recourse to a pro- 
pelling charge or to rifling in the 
barrel lining. A crude twenty- foot 
model of his gun, according to the 
inventor, hurled a homemade pro- 
jec»ile — the rotating part of an 
electric fan — as far as 1,000 feet. 

Practical electric guns, the in- 
ventor declares, could be built in 
any standard size and would have 
a range equaling or surpassing 
that of conventional artillery. 
Mobile generating field equipment 
would accompany the guns and 
supply the current, as illustrated 
in the picture at the left. 
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sport becomes highly competitive when 
engaged in by a group. 

The sticks illustrated are not copies of 
authentic Mayan designs, but represent a 
few of the many types that may easily 
be fashioned. 

In the photograph fee low , showing 
a group of six sticks, No. 1 is made from 
the forked limb of a tree. The smaller 
branch is burned off to harden and round 
it so that it 
serves as a peg. The second stick is whittled 
from white pine, and the peg is a wood screw, 
which is rounded with a file after the head has 
been cut off. Slightly more elaborate is No. 3. 



TARGET PRACTICE WITH 

Mayan 

Throwing 

Sticks 

H ow to make equipment for a novel outdoor 
sport . . . Arrows are hurled with the aid of 
a curious ancient weapon instead of being shot 

H ERE is a fascinating weapons used by the ancient 
sport that requires lit- Mayas in Yucatan and other 
tie equipment and is parts of Mexico and Central 
quickly mastered — America. It is merely a stick 
hurling arrows at a target with a with a protruding head or peg, 
homemade hul-che, or Indian which engages the end of an 
throwing stick. arrow. By means of the stick, 

The hul-che was one of the 

the arrow can be thrown great distances 
with surprising force and accuracy. Un- 
limited skill may be gained by practice; 
the exercise is a healthful one; and the 



THROWING STICKS first is merely a branch 
Six suggested designs, a tree; the second and 
Lengths may vary from 20 third are almost as sim- 
to 27 in., and the pegs Pl«: hut the remaining 
can be set at any angle three are carefully made a 
from 45 to 80 deg. The 
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It has an ebony peg, and there is a dowel pin 
through the handle for a finger rest. Cord is 
wrapped around the stick in two places for 
decoration. 

Still better are the sticks marked Nos. 4, 5, 
and 6. These are made of maple and have 
turned ebony, bone, or maple pegs. They are 
painted in various colors and decorated with 





end of 
stroke 



cord wrappings, leather fringes, and feathers, 
and have leather loops for the fingers. All 
three sticks can be cut from a piece of maple 
54 by 3 by 30 in., as shown in a diagram near 
the end of this article. The stock for the han- 
dles is 54 in. square. The heads may be cut to 
any desired design and the handles rounded 
off and dressed down to about in. round. 
The sticks are then sanded, stained, and pol- 
ished. 

The peg in each case is about l /\ in. in di- 
ameter, with a ball formed on the end. A ball 
will follow the concave socket in the arrow 
through a greater length of stroke than a 
plain, straight point. The peg may be set at 
any angle from 45 to 80 deg. 

Glue the peg in a hole drilled in the head. 
Attach the finger loops and decorations with 
wrappings of cord such as chalk line. Pull the 
ends through under the wrappings to avoid 
knots. The wrappings may be stained with 
water colors and shellacked when dry. 




Although arrows from 28 in. to 5 ft. in 
length may be used, the standard 28-in. tar- 
get or hunting ar- 
rows obtainable at any sporting-goods store 
are probably the most practical. It is neces- 
sary merely to cut off the nock and form a 
round concave socket to match the rounded 
end of the peg. If you wish to make your own 
arrows, you wall find instructions in any 
standard book on archery. 





The method of gripping the stick is illus- 
trated in the accompanying series of four pho- 
tographs. The second, third, and fourth fingers 
grasp the handle, while the first finger is 
folded up out of the way. Place the arrow 

socket on the peg and lay the shaft along the 
first joint of the second finger, holding the 
shaft in place with the thumb. Use only 
enough pressure to keep it from falling off. 

Stand with the feet apart, the left foot for- 
ward and pointing toward the target, the right 
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An economical way to cut three sticks from 
one small piece of maple or other hardwood 



foot back and at right angles to the left, un- 
less, of course, you are a left-handed thrower, 
in which case the position is reversed. 

Draw the stick with the arrow in place 
straight back over the shoulder and execute a 
straightforward overhand swing. At the finish 
of the stroke, rock up on the right toes. Do 
not try to release the arrow with the thumb, 
as it is not necessary. If the thumb is pressed 
lightly against the arrow, but not lapped en- 
tirely over the top, the release will take place 
without conscious effort and at exactly the 
right time. 

The throwing stick is by no means a toy. 
It has a range up to 500 ft., and the power is 
sufficient to inflict serious injuries. Use the 
same precautions as with archery. Be espe- 
cially sure to have plenty of room when you 
first try out the sport. An archery target is 
the most convenient to use, but any type of 
target in which the arrows will stick may be 
used. 

Do not allow children to use the throwing 
sticks unless under adult supervision. If you 
regard it as a weapon and use reasonable care, 
you will find it quite safe and will soon de- 
velop considerable accuracy. Continued prac- 
tice will bring greater skill and increasing en- 
joyment in this unique and healthful sport. 

Scientific American— May 11, 1861 

EXPLOSIVE BULK BULLETS. 

The only superiority which breech-loading cannon 
has oyer those which are loaded at the muzzle, is that 
they are adapted for the use of explosive shells. We 
do not mean bomb shells, but those which are charged 
with powder and explode when they strike. Breech- 
loading rifles may be used for the same purpose in a 
most effective manner, and we revive our percussion 
explosive bullet, in order to draw attention to its de- 
structive qualities. Fig. 1 is a section of it, and Fig. 
2 represents it after striking and exploding. A is the 
hollow conical bullet, cast with a stem of lead, D ; or 
this stem may be a common screw nail placed in the 
mold to form a pin for the sabot. B is a hollow 
chamber filled with percussion powder, and C is a plug 
fitted in the opening. £ is a sabot made of cork fitted 
in the stem, D, and two pieces of leather, F, are glued 
to the sabot, which would be a little wider than the 
bullet. Such an explosive missile as this may be used 
for breech-loading rifled cannon, and by having the 
sabot of greater diameter than the shell, the latter 
need not be made with lead bands around it. 

When used for cannon, the plug, C, should be made 



of iron : for rifles the plug may be a small conical 




glass tube filled with percussion powder. When the 
point of the bullet strikes an object, the plug ignites 
the percussion powder in the interior, B, and the 
shell explodes. 

We would suggest an important improvement of 
General Jacobs on this explosive bullet, so as to ren- 
der it as safe for carriage by a soldier os a common 
cartridge. It is this Instead of casting the bullet 
for a moveable plug, let it be cast for tho insertion of 
a small conical fixed nipple, to bo inserted after the 
shell Is charged with the common powder, or gun 
cotton. When about to load the rifle with one of 
these shells, place a percussion on its point, and this, 
when it strikes, will ignite the charge inside. 

The late General Jacobs, of the East Indian army, 
was a most consummate tactician for mounted rifle- 
men. HU troops were armed with double barrelled 
rifles, and were the terror of the natives during 
the great Indian rebellion. He made a host of 
experiments with explosive rifle balls ; and he has 
frequently sot ammunition wagons on fire at a 
distance of 1,200 yards with them. With tho com- 
mon rifle, by careful loading at the muzzle, General 
Jacobs also blew up caissons at 2,400 yards distance, 
at Enfield, England, in 1867, just with such shells. 

In the Baden and WUrtemberg German armies, 
rockets are used for small arms. These rockets are 
inclosed in copper tubes. Capt. Delvfgne has also in- 
troduced these explosive bullets into the French army 

Scientific American — Oct. 12, 1861 

How a Man feels Under Fire. 

The Philadelphia North American says : — 

How a man feels when in battle is a question that 
our volunteers have doubtless frequently asked them- 
selves. We yesterday stumbled upon a volunteer on 
furlough, who first smelt powder at Bull Run. Dur- 
ing an hour's chat with him he gave us a very good 
general idea of the way in which a man feels when 
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under an enemy's gun. Our friend didn’t claim to be 
especially courageous. He placed due value upon the 
integrity of the American eaglc r but enlisted mainly 
because he had no other employment at the time. Ho 
did camp duty faithfully, aud endured the hardships 
of long marches without any special grumbling. That 
he dreaded to confront the enemy he freely admits. 
While willing at any time to kick a bigger man than 
himself under justifiable provocation, he disliked the 
idea of the sudden sensation imparted by a bayonet 
thrust in the abdomen, while only second to this was 
his horror of being cut down with a rifle ball like an 
unsuspecting squirrel. 

When his regiment was drawn up in line he admits 
his teeth chattered and his knee pans rattled like a 
pot-closet in a hurricane. Many of his comrades were 
similarly affected, and some of them would have lain 
down had they dared to do so. When the first volley 
had been interchanged, our friend informs us, every 
trace of these feelings passed away from him.’ A re- 
action took place, and he becamo almost savage from 
excitement. Balls whistled all about him, and a can- 
non shot cut in half a companion at his side. An- 
other was struck by some explosive that spattered his 
brains over the clothes of our informant, but, co far 
from intimidating, all these things nerved up his reso- 
lution. The hitherto quaking civilian in half an hour 
became a veteran. His record shows that ho bayoneted 
two of his rebel enemies and discharged eight rounds of 
his piece with as decisive on aim as though he had 
selected a turkey For his mark. Could the entire liue 
of an army come at the same time into collision, ho 
gays there would be no running except after hopeless 
defeat. 

The men who played the runaway at Bull ltun were 
men who had not participated in the action to any 
extent, and who became panic stricken where, if once 
smelling powder In the manner above described, they 
would have been abundantly victorious. In the roar 
of musketry and the thundering discharge of Artillery 
there is a music that banishes even innAtc cowardice. 
The sight of men struggling together, the clash of 
Babers, the tramp of cavalry, the gore-stained grass 
of' the battle-field, and the coming charge of the 
enemy dimly visible through the battle smoke — all 
these, says our intelligent informant, dispel every 
particle of fear, and the veriest coward in the ranks 
perhaps becomes the most tiger-like. At the battle 
of Bull Run the chaplain of one of the regiments, a 
man of small stature and delicate frame, pergonal ly 
cut down two six feet grenadiers in single combat. If 
these things are so— and we incline to think they are 
—the best cure for cowardice is to crowd a man into 
a fight and there keep him. The fugitives from Boll 
Run were men who imbibed panic before it could have 
reached them. 

Scientific American — (Set. 19, 1861 

THE HEH&T RIFLE. 

We take the following account of this famous 



weapon from The Ironmonger : — 

At the close of last year we heard that some extra- 
ordinary practice had been made with a new rifle, pa- 
tented by Mr. Alexander Henry, the well known gun- 
maker of Edinburgh, bat as we could not obtain any 
Information respecting the peculiar construction of the 
weapon, we concluded that its wonderful accuracy at 
long ranges was mainly owing to good workmanship. 
We imagined that the skillful gunsmith hod turned 
out a very tine poly-grooved rifle, the novelty of 
which merely consisted In the number and form of the 
grooves. We never suspected that he bad hit upon 
an entirely new principle in rifling fire arms, and had 
produced a weapon far surpassing the famous Whit- 
worth in precision. Had he been & military man, an 
engineer, or anything but a professed maker of guns, 
we should probably have given him credit for some 
originality. 

At the meeting of the National Rifle Association on 
Wimbledon Common, inJuly last, the Henry Rifle was 
first brought before the notice of out English marks- 
men, who were amazed at Its performances. Sixteen 
important prizes and most of the pools were won with 
the new arm. Major Moir used it in the contest for 
the Prinoe Consort's Prize of £100, which he eventu- 
ally carried off. Seven shots were fired at each of the 
ranges, 800, 900 and 1,000 yards, and the winner made 
twenty-one points. On the last day of the meeting 
an interesting match came off between Oxford, with 
the Whitworth, and Cambridge, with the Henry. Each 
University was represented by two of her best shots. 
The contest was got up for the purpose of testing both 
men and rifles. The Cambridge men were undoubtedly 
the flneet marksmen, but their extraordinary score, 
which, if we remember right, doubled that of their 
competitors, is partly to be accounted for by the supe- 
riority of the Henry Rifle. Mr. Peterkln, with thirty 
shots, ten at each range, 800, 900, and 1,000 yards, 
obtained thirty-one points, the highest score ever made 
on Wimbledon Common at these great distances. Some 
wonderful shooting was made at the pool targets with 
the new weapon. SerjeAnt Dillon got eleven consecu- 
tive two-inch bull's eyes at 100 yards. Lord Elcho 
with seven shots at 200 yards, made six consecutive 
four and a half-inch bull’s eyes and one center. 

At the reoent meeting of Scottish marksmen at Mon- 
trose, the Henry has again made itself heard. With 
It Mr. Edward Ross won Scotland’s Cup, and the first 
long-range prize or Stranger's Cup. Major Moir suc- 
ceeded in carrying off the third prize with the vory 
weapon which had proved such a trusty friend at Wim- 
bledon. 

In one of the early trials of the rifle Mr. Henry him- 
self fired six shots with it at the extraordinary range 
of 1,100 yards, and hit the target with every ball, 
except the first, making three centers and two outers. 
At the mile range he afterward hit the targot, which 
was six feet high by ten wide, three times out of seven 
shots. Several military men witnessed this wonderful 
shooting. In a quiet trial of skill between the famous 
marksman, Mr. Edward Ross, and his father, “ the old 
deer- stalker,” near Aberdeen, the precision of the new 
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weapon at long distances was strikingly shown. The 
ranges were 800, 900, and 1,000 yards, and each com- 
petitor fired ten shots from a Henry at each range. The 
father made with his thirty shots, thirty- four points ; 
the son no fewer than forty-three points, only missing 
the target once. Capt. Moir, on the 23d of April, fired 
twenty-one shots with this arm at 1,000 yards, and 
got seven centers, twelve outers, and two misses, 
counting twenty-six points. These examples of prac- 
tice made with the Henry will suffice to account for 
the popularity of the arm. Though its history only 
begins in 1860, it is now the favourite weapon of many 
of our most skillful marksmen, and it is generally se- 
lected for the first prize by County Rifle Associations. 
We will now endeavour to describe the most striking 
features of Mr. Henry’s invention. In his specifica- 
tion he claims a system or mode of rifling or grooving 
firearms, in which a series of planes or flat surfaces 
are combined with angular, curved or rectangular 
ridges or 44 lands.’ ’ In the explanatory sheet of draw- 
ings several modifications of this improved mode of 
rifling are shown. From four to ten planes and ridges 
are used in the various forms of the new rifle. The 
simplest modification is sho pm in Fig. 1. This barrel 

is rifled so that its end view or transverse section forms 
a quadrilateral figure, with angular projections, or 
44 lands," extending inward from the angles of the 
planes. The periphery of the projectile, c, indicated 
by a dotted circle, touches the center of each plane, a . 
In addition to the bearing surfaces thus obtained there 
are the angular ridges, b , which project inward, so 
that the apex of each is exactly concentric with the 
centers of its contiguous planes. These four ridges 
thus afford a further bearing or support to the projec- 
tile. These angular ridges also fill up to a great extent 
the spares between the angles of the planes, A, and the 
periphery of the projectile, thus reducing the windage 




by lessening the amount of expansion necessary to 
cause the projectile to fit the grooves of the rifle or 
other fire-arm, so that the rotary or spiral motion of 
the projectile is obtained with greater certainty, and 
consequently its flight is rendered more accurate. 

Mr. Henry rarely makes rifles with this quadrilateral 
bore, but the figure shows this principle so clearly that 
we have reproduced it here. 

In Fig. 2 the favorite modification is shown 
There are seven planes, A, and a corresponding num- 
ber of intervening ridges, B, which together afford 
fourteen points of bearing to the projectile, C, which 
very nearly fills up the whole of the bore. This is 
the form of the ordinary Henry. Rectangular or 
rounded ridges are occasionally substituted for the 
angular ones shown in the diagrams. 




In another modification of the new system of rifl- 
ing, curvilinear grooves are combined with a series of 
planes. The planes form a polygon, but in the center 
of each plane a curved groove is formed, and the 
ridges or boundary lines of the grooves form the bear- 
ing points for the projectile. 

A larger charge of powder may be used with fire- 
arms rifled on Mr. Henry’s principle than with others, 
as there is less liability of stripping the bullet. The 
increased charge gives a lower trajectory, and ensures 
greater accuracy in the flight of the missile. 

The bore of the Henry is somewhat larger than that 
of the Whitworth, and the ball is about the same 
length. The ball fits easily into the barrel, and there 
is very little recoil. The advantage of the bore seems 
to lie in the extent of surface which is made to pre- 
sent a resistance to the shifting of the ball in the 
slightest degree from the grooves, which give it its 
rotary motion and direction, and in the perfect man- 
ner in which the expansion of the ball fills the grooves. 
The resistance of the air to the ball is so slight that 
at the marker’s butt at the mile range, neither the 
report of the rifle nor the whistle of the ball is heard ; 
and it is only by the ball hitting the ground or the 
target that the marker knows when a shot has been 
fired. 



Tho arm does not foul so rapidly as other muzzle- 
loaders ; indeed we heard the other day of a Hythe 
instructor who had been firing with a Henry for two 
months, and had never thoroughly cleaned it. 

Mr. Henry’ 8 patent wind-gage sight is a beautful 
and simple contrivance for regulating the aim accord- 
ing to the strength of the wind. The sight, either 
back or front, can be moved to the right or left by an 
ordinary watch key, and when set to the proper degree 
it may be shaken or handled without fear of allering 
its position. With the back windsight, if the wind 
blows from the right the sight must be moved to the 
right, and with the front windsight, to the left. The 
degrees are marked by alternate lines of gold and pla- 
tinum. 

The wonderful practice made with Mr. Henry’s rifles 
proves that the principle upon which they are con- 
structed is a good one. 



Scientific American — July 27, 1861 

SCIENCE IN MODERN WARFARE. 

At the Brooklyn navy yard there are a number* of 
old brass cannon which were captured in Mexico, and 
preserved as trophies. Great care has been taken to 
give them graceful. forms, and they arc covered with 
ornaments. 
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In the same yard are a number of Dahlgren cannon. 
These are simple masses of cast-iron, without an 
ornament upon, and with no attempt at beauty in 
their forms. But how great is the contrast in the 
amount of brain- work represented in these two species 
of ordnance ! The Dahlgren guns are of immense 
size at the breech, tapering sharply down in the 
neighborhood of the trunions, and terminating in a 
chase but slightly conical towards the muzzle This 
disposition of the metal has been determined by a 
long and costly series of experiments, conducted in 
tbe light of an immense amount of knowledge of the 
properties of metals, with an intelligent considera- 
tion of the forces of expanding gases, of the laws of 
moving bodies, of the results of chemical decomposi- 
tion and combination, nearly all of which knowledge 
has been acquired by mankind since the Spanish can- 
non were cast. 

Before Capt- Rodman cast his 450-pounder cannon, 
illustrated on page 305 of our last volume, he made 
a series of experiment to determine not only the 
best kind of iron to be used in the casting, but also the 
proper form for the mammoth ordnance. The extent 
and variety of knowledge made available in determin- 
ing the form of this simple mass of cast-iron, may be 
judged by the following list of only a small part of 
the subjects discussed in Capt. Rodman’s report : 

“ Of the various kinds of strains to which a gun is 
subject at each discharge. 

“ Tangential strain. 

“ Longitudinal Strain. 

“ Crushing force. 

“ Transverse strain. 

“ Expressions for tendencies to rupture different 
kinds of resistance. 

“ Bursting effects of different weights of powder 
and shot in guns of different caliber. 

“ Position of shot when maximum pressure is at- 
tained. 

“ Expeiirocnts made for the purpose of determining 
the relative endurance of guns made from the same 
iron, but melted in furnaces of different construction. 

“ Deflection of bars under loads equally distributed 
along their whole lengths. 

“Thickness of metal in the breech. 

“ Effects of compressibility. 

“ Termination of bore." 

After these, and over forty other subjects of simi- 
lar character, are discussed in detail, with many pages 
of algebraic computations, tbe lines of the gun are 
finally drawn, and the mixture of cast iron, with its 
number of meltings, the form of furnace, &c., is pre- 
scribed, and the gun is cast. 

Even these facts give but a faint idea of the amount 
of knowledge and study that is embraced in the pro- 
duction of one of our large pieces of ordnance ! The 
books, which it would be the grossest folly not to 
read before the experiments are commenced, would 
form no inconsiderable library. 

And all this has reference to only one species of 
cannon, that which is adapted to sea-coast defense. 
The ordnance department embraces the various vari- 
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cties of field artillery, with their carriages, locks, 
powder and projectiles, round and elongated shot, 
shells, case, grape, canister and shrapnell. The arm- 
ing of the infantry and cavalry is a not less extensive 
study. All of the detuils of arms for all classes of 
soldiers have been the subject of costly experiments 
by the leading governments of Europe, and of elabo- 
rate discussions by the foremost minds of all civilized 
nations. 

But the arming of soldiers is only a small portion 
of the art of war. The equipment, the subsistence, 
the organization, the transportation of armies, is each 
a science in itself. 

All history proves that the success of military 
operations depends almost wholly upon the intelli- 
gence with which they are conducted. The American 
people, aware of this, have, with prudent forecast, 
made ample provision for the education in the mili- 
tary art of a sufficient number of our citizens to lead 
our armies in case of war. 

The politicians who had the control of our affairs at 
the time of the Mexican war, set aside these men who 
had made the art of war the study of their lives, and 
entrusted the commmand of our brigades to men who 
had spent their lives in learning something else — law- 
yers and politicians like themselvvs. In this war, 
we rejoice to sec that the popular intelligence, always 
in advance of that of the politicians, is indeavoring 
to enforce a different policy. Our educated volunteers 
insist on being led by skilled officers, who, if they do 
sacrifice the lives of their soldiers, will not do it use- 
lessly in securing defeat. 

RATIONS FOR TROOPS 
Scientific American — April 7, I860 

At the Division Armory in this dty, General Yates has 
ordered the troops to be supplied as follows: — 

For breakfast, at seven A.M., there will be furnished 
for each man provisions in the following quantities; — 

One quart of good coffee, eight ounces of bread, and 
three-eighths of a pound of beef. 

At twelve M., for dinner: — Five-eighths of a pound of 
beef or mutton, well cooked, with potatoes; one quart of 
baked beans to every ten men; and every other day, in 
lieu of baked beans, rice, bean or vegetable soup will be 
furnished at the rate of one pint per man. 

At five P.M., for supper: — Eight ounces of bread, 
three pints of coffee, one quarter pound of cold beef or 
mutton. The coffee to be furnished will be properly 
sweetened, and milk in due proportion will also be pro- 
vided. 

Scientific American— July 6, 1861 

OLD CHINESE WBOOGHT-IBON BREECH-LOADING 

C ANNON . 

At the establishment of Messrs. McKee & Judson, 
iron dealers, 457 and 469 Water street, in this city, 
there is a large quantity of old iton which camelrom 
China as ballast in the clipper ship Flying Scud, and 
among it are a large number of old Chinese wrought- 
iron cannon, several of which are breech-loadiug. 

The Flying Scud was employed by the British govern- 
ment as a transport during the Chinese war, and was 
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furnished with this quantity of old iron aa ballast, 
and when she came home an arrangement was made 
for it to remain in her hold, hence its appearance in 



our port. 

All of these wrought-iron cannon are curiosities, but 
the greatest interest attaches to those which load at 
the breech. In the first place, they are of great age. 
Experienced persons on seeing them pronounce them 
without hesitation one hundred years old, judging 
from the rust upon their surfaces. Distrusting the 
accuracy of this criterion, it is still impossible to look 
at them without being convinced that many years 
havo passed si need they were forged. They are of 
very peculiar fashion, and we give an illustration of 
one of them from an accurate drawing made for the 
purpose by our artist. 

They are all of nearly the same sise, and the di- 
mensions of the one represented are as follows 
Length, 5 feet ; diameter at breech, 7 inches ; diam- 
eter at muzzle, 6 inches ; diameter of bore, 2\ inches. 

The bore at the breech is widened by successive cyl- 
indrical enlargements, as represented in the dotted 
lines, and in the rear of this the external shell of tho 
cannon is continued for a length of fourteen inches in 
the form of a hollow trough open on the upper side. 
Through each of the sides of this trough is a slot, 
doubtless intended for a key to hold the breech 
piece in place. The breech pieces are missing, and 
whether they were chambered in front to receive the 
charge, or whether the latter was placed in tho bore 
of the gun, it is impossible to determine. 

It is well known that breech londing cannon wore 
tried in Europe soon after the introduction of the use 
of gunpowder. Still, this proof of their having been 
employed by the Chinese so long ago will attract at- 
tention at this time. 

The musale- loading wrought-iron cannon that came 
out in the Flying Scud are considerably larger than 
those which load at the breech, and the ability of 
the Chinese to forge these large masses with their lit- 
tle hammers has exdted considerable surprise among 
our mechanics. 

It is said to be a universal rule, that in the infancy 
of the arts great skill is displayed in the use of poor 
tools, and that as civilization advances better tools 
are devised, requiring shorter training in those who 
employ them. 



Letter 



Dear Kurt: 

Concerning the nasal spray article in issue 1; most 
chemical supply houses carry plastic squirt bottles 
(your local pharmacist either has them in stock or will 
order some for you. Ed.) They come in all shapes and 
sixes. The caps have directional, leakproof screw-on 



plastic tubes. Directional tubes can be fitted to your 
favorite nasal spray bottle for increased range and ac- 
curacy. A product label soaked off some other medicinal 
bottle and glued to your new spray will disguise its true 
nature. 

I find that body heat increase the volume of solutions I 
carry. But directional tubes take up this increased 
volume and indicate when I’m carrying a bottle that is 
too full before it leaks. The bottle can be neatly and safe- 
ly filled in the same sucking up manner you described, 
through the tube. 

I carry twin plastic flasks taped together so that one 
squeese squirts both bottles. One bottle holds concen- 
trated Ammonium hydroxide and the other holds con- 
centrated, “fuming" Hydrochloric acid. One whiff of 
either chemical will knock anyone to his knees (try it), 
and a couple of drops in the mouth, nose or eyes will 
usually produce unconsciousness within seconds. An 
average squirt of one second’s duration in the face and 
your attacker will never breath on his own again. Plus, 
these two chemicals squirted together, produces a dense 
white smoke identical to burning white phosphorous. So 
if your attacker is with friends, they will not care to 
share his fate. If they can’t get away, you can rob them 
all at flask-point. 

(**««& at tMt> 
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idd a few drops of red food dye to my solutions 
spring a leak I have time to save my skin. 

Robert B. 



Dear Robert: 

The squirt flask and your mixtures are good ideas. 
However, I don’t see much sense in the dye. Say you 
have your flask in your shirt pocket and it springs a leak. 
If you were wearing a jacket you wouldn’t see the stain. 
You certainly wouldn't see the stain in another pocket. 
Besides, by the time you noticed any stain you'd still be 
doomed, the only difference being that you'd have some 
of your tissues dyed red as the DMSO spreads it through 
the system. Also, what of your victim? If you want 
passers-by to think he’s had some kind of seizure, how 
will the red stain be explained? 

Leaks from modem plastic bottles are little to worry 
about. I’ve never had any trouble with them. If you are 
worried, wrap yours in a couple of paper towels and 
carry it around for a day. If the paper is still dry after a 
day, I think it's safe for you to carry. 

Ed. 
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Making Lead 

I was fortunate in picking up VoLs 2 and 3 of THE EM- 
PORIUM OF ARTS AND SCIENCES, 1812 to 1814. They 
remind me a lot of THE WEAPONEER, in that suc- 
ceeding entrants corrected the errors of their fellows. 
Unlike THE WEAPONEER, there was little mutual 
agreement at the end of the series so later readers had to 
prove out the processes. Of course, science was in its 
relative infancy in those days so no one knew much of 
anything for sure. It's an education in itself to see how 
various processes evolved from the putterings in private 
laboratories and workshops of the 19th century intellec- 
tuals and small manufactures to the impersonal mass 
production of our times. 

The confusion concerning arsenic and its various 
names, such as orpiment and auropigmentum arose 
from the degrees of purity and also from regional dif- 
ferences in naming compounds. 

The old ways may not be the best, after all. But if you 
are not equipped to implement the best, often the old 
ways are the only ways. At least, they are a place for you 
to start with the best facilities you have on hand. 

Shot . Is nude by melting lead with arsenic, and 
pouring it out of Troughs from a gnat height into a large 
vessel of water. T he height is intended to give rotundity 
to the shot ; the arsenic to make it more fusible, so tliat 
it shall preserve its rotundity arising from its liquid state 
until the moment when it is required to be condensed. 

Mr. Paul Beck’s shot manufactory at Philadelphia, is, 

I believe, 175 or ISO leet high. The first fall. for small 
shot, is about 130 feet, die second fall or melting place, is 
about 170 feet high. 

I give below the common English processes : but in 
my opinion the practice is, to melt the whole quantity ol 
arsenic, with a small portion of the lead first : and then to 
add this strongly arseniated lead to the unalloyed lead, 
when the latter is melted. The arsenic, should not be 
orpiment. It should be white arsenic. It should be mix- 
ed with three or four times its bulk of charcoal, lamp- 
black, rosin, or some carbonaceous or inflammable sub- 
stance, and being tightly inclosed in several folds of paper, 
should be thrust down with a stick to the bottom of the 
lead. The pan of melted lead, should be then covered, 
in order to aid the impregnation of the lead with the arse- 
nic. The pan should be of thin cast or thick sheet iron ; 
for the heat must not be too great. It is right, when the 
surface of the lead is irridescent. 

As the general method of making shot is kept a secret, 

I give all the processes I have. 

Patent Milled Shot , is thus made ; sheets of lead, 
whose thickness corresponds with the size of the shot re- 
quired, are cut into small pieces, or cubes, of the form of 
a die. A great quantity of these little cubes are put into 
a large hollow iron cylinder, which is mounted horizon- 
tally and turned by a winch; when by their friction 
against one another, and against the sides of the cylinder. 



Shot in 1814 

they arc rendered perfectly round and very smooth. Tlie 
other patent-shot is cast in moulds, in the same way as 
bullets are. 

Common Small Shot , or that used for fowling, should 
be well sized; for, should it be too great, then it flics thin 
and scatters too much ; or if too small, then it has not 
weight and strength to penetrate for, and the bird is apt to 
fly away with it. In order, therefore, to have it suitable 
to the occasion, it not being always to be had in every 
place fit for the purpose, we shall set down the true method 
of making all sorts and sizes under the name of mould- 
shot, formerly made after the following process : 

Take any quantity of lead you think fit, and melt it down 
in an iron vessel : and as it melts keep it stirring with an 
iron ladle, skimming off all impurities whatsoever that 
may arise at top ; when it begins to look of a greenish 
colour, strew on it as much auripigmentum or yellow or- 
piment, finely powdsfred, as will lie on a shilling, to every 
twelve or fourteen pounds of lead ; then stirring them to- 
gether, the orpiment will flame. The ladle should have 
a notch on one side of the brim, for more easily pouring 
out the lead ; the ladle must remain in the melted lead, 
that its lveat may be tlsc same with that of the lead, to pre- 
vent inconveniences which otherwise might happen by its 
being either too hot or too cold ; then, to try your lead, 
drop a little of it into water, and if the drops prove round, 
then the lead is of a proper heat ; it Otherwise, and the 
shot have tails, then add more orpiment to increase tht 

heat, till it is found sufficient. 

Then take a plate of copper, about the size of a trench- 
er, which must be made with a hollowness in the middle, 
about three inches compass, within which must be bored 
about 49 holes according to the size of the shot which you 
intend to cast : the hollow bottom should be thin ; but 
the thicker the brim, the better it will retain the heat. 
Place this plate on a frame of iron, over a tube or vessel 
of water, about four inches from the water, and spread 
burning coals on the plate, to keep the lead melted upon 
it ; then take some lead and pour it gently on the coals on 
the plate, and it will make its way through the holes into 
tlie water, and form itself into shot ; do thus till all your 
lead is run through the holes of the plate, taking care, by 
keeping your coals alive, that the lead does not cool, and 
so stop up the holes. 

While you are casting in tins manner, another person 
with another ladle may catch some of the shot, placing 
the ladle four or five inches underneath the plate in the 
water, by which means you will see if they are defective, 
and rectify them. Your chief care is to keep the lead in 
a just degree of heat, that it shall be not so cold as to stop 
up the holes in your plate, nor so hot as to cause tlie sliot 
to crack ; to remedy the heat, you must refrain working 
till it is of a proper coolness; and to remedy the coolness 




POOR MAN'S JAMES BOND Vol . 3 



82 



of your lead and plate, you must blow your fire ; observ- 
ing, that the cooler your lead is, the larger will be your 
shot ; as, tlie hotter it is, the smaller they will be. 

After you have done easting, take them out of the wa- 
ter, and dry them over the fire with a gentle heat, stirring 
them continually that they do not melt ; when dry, you 
arc to separate the great shot from the small, by the help 
of a sieve made for that purpose, according to their seve- 
ral sizes. But those who would liave very large shot, 
make the lead trickle with a stick out of the ladle into the 
wuter, without the plate. If it stops on the plate, and yet 
die plate is not too cool, give but the plate a little knock, 
and it will run again ; care must be had that none of your 
implements are greasy, oily, or tire like ; and when tltc 
shot, being separated, are found too large or too small for 
your purpose, or otherwise imperfect, they will serve again 
at the ncj;t operation. 

Shot, tin-case, in artillery, is formed by putting a great 
quantity of small iron shot into a tin cylindrical box call- 
ed a cannister, that just fits the bore of the gun. Leaden 
bullets are sometimes used in the same manner ; and it 
must be observed, that whatever number or sizes of the 
shots are used, they must weigh with their cases nearly 
as much as tin; shot of the piece. [Gre^. Encyclo. 665. 

Lead, haw formed into shot . Lead is employed in 
considerable quantities in the casting of shot, for which a 
patent was granted in 1782, to Mr. William Watts, in 
consequence of his invention for granulating lead, solid 
throughout, without those imperfections which other 
kinds of shot usually present on their surface. The pa- 
tentee directs 20 cwt. of soft pig. lead to be melted in an 
iron pot, round the edge of which, a peck of coal-ashcs 
is to he strewed upon the surface of the* meu.l, so as to 
(cave the middle ol the latter exposed. Forty pounds of 
arsenic are next to be added to the uncovered lead, and tlie 
pot closely shut ; the edges of the lid being carefully luted 
with mortar, clay, or other cement, in order to prevent tlu 
evaporation of tlie arsenic. A brisk fire is then kindled, 
so that tlie two substances may be properly incurjwaud , 

when the metal ought to be skimmed and laded into 
moulds, that it may cool in the ibrin of ingots or bar.-., 
which, when cold, arc called s/atf 9 or poisoned metal — 
20 cwt. of soft pig-lead, (according to tlie quantity ofsliot 
intended to be manufactured) arc next to be melted in tlw 
manner above directed ; and, when it is completely liqu*- 
fied, one of the ingots or bars of slag must be added : as 
soon as the whole is combined, a small quantity of the li- 
quid metal is to be taken out with a ladle, and dropped 
from a height of about two feet into the water. If the 

shot be not perfectly round, it will be necessary to add 
more slag, till it drops in a globular form. The metal is 
next skimmed, and the scum poured into an iron or cop- 
per frame perforated with round holes, according to the 
size of tlie shot designed ; the scum is then to be squeez- 
ed while soft, through the frame, into which the liquid 
should be poured, and dropped through the holes. For 
the smallest shot, the frame must be at least ten feet above 
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the water, and for the largest, about 150 feet ; the height 
being increased or diminished, in proportion to the size 
of the shot. [ 1 Art. Man. 

Shot Manufactories have lately been established or re- 
vived, and appear to promise to supersede the importation 
of English shot. They are manufactured principally 
from Lead found in Louisiana, and shipped from New- 
Orleans. 

Patent shot, as Dr. Black lias informed us, are manu- 
factured in England as follows : 

A little orpiment or arsenic is added to the lead, which 
disposes it to run into spherical drops much more rapid- 
ly than it would do when pure. The melted lead is pour- 
ed into a cylinder, whose circumference is pierced with 
lioles. The lead streaming through the holes soon divides 
into drops, which fill! into water, where tlicy congeal. 

They are far from being all spherical, many being shaped 
like pears, and must be picked. This is done by a very 
ingenious contrivance. The whole is sifted on the upper 
end of a long, smooth, inclined plane, and the grains roll 
down to the lower end. But tlie pear. like shape of the 
bad grains makes them roll down irregularly, and they 
waddle as it were, to a side ; while the round ones run 
straight down. They arc received into a sort of funnel, 
which extends from the one side of the inclined plane to 
tlie odicr, and is divided by several partitions, so that h 
is really the mouth of several funnels, which lead to dif- 
ferent boxes. Those in the middle receive the round 

[2 Art. Man . 

The shot when made, is separated into sizes by means 
of sievea, whose wires arc act according to the different sizes 
required. The shot is glazed by putting them into « 
barrel and turning it round, till by the friction and attrition 
they become perfectly round, smooth and shining. 

I believe in this country, the proportion of arsenic is 
nearly as follows. About 7 lb. of arsenic is first added 
to about five hundred weight of die metal. Then of this 
mixture, so much is taken to add to the fresh lead, as will 
make the proportion of arsenic about 2 1-2 or 3 lbs. to 
the ton. Of this about one half a pound will evaporate. 
Compare tliis with the English patent proportions above 
given. 

In the Louisiana country, shot manufactories arc estab- 
lished, where the shot is made by letting the lead fall from 
the top to the bottom of the bank of the Mississippi, at 
low water : so that the enormous expence of such a build- 
ing as that in Philadelphia, is saved. T. C. 

The Price of Enfield Rifles 

Scientific American— Oct. 12, 1861 

Tub price of fire-arms in England hu greatly ad- 
vanced In consequence of the demand from the United 
States. The Enfield rifles, which cost formerly four- 
teen dollar*, now sell for twenty-one dollars. As the 
old muskets rifled, which any of our machine shops 
would soon effect, are said to be equal to the Enfield 
rifle, we do not see why we should pay such an enor- 
mous price abroad for arms which can be so easily 
supplied at home. 
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The Deadly Fighting Bolas 




By KURT SAXON 

A little known and underrated weapon has been the 
bolas. It consists simply of three balls, or weights, of 
metal or leather-covered rock, tied to three equal 
lengths of cord, knotted at the end. 

The Argentine gauchos have used the bolas for cen- 
turies for the same purposes the American cowboy uses 
the lariet. A gaucho can whirl a bolas and catch a calf or 
bull around the fore or hind legs with just as much skill 
and effect as any cowboy with his rope. 

The bolas as a weapon should have lead weights. It 
should have great power to entangle and also to stun or 
kill. 

A skillful user of the bolas can trip up an approaching 
or escaping enemy by wrapping the weighted cords 
around his legs. Better still, is to kill him by hurling the 
flailin g scourge so it wraps around his neck and head, 
choking him and/or breaking his skull. 

The bolas is not limited to throwing. When held by the 
knot at the end of the cords and swung around the head, 
you can make any sub-human rat pack stay well away, if 
they don’t have guns. 

I don’t care if it’s a 300 lb. psycho or a Karate expert; 
if you can lift and swing 10^ ounces, you can defeat any 
lesser armed opponent. 

Throwing the bolas takes some skill. After about 200 
throws you’ll begin to get the hang of it. You start by 
holding one weight in your throwing hand and swinging 
the other two around your head. 

Be sure you’re in a cleared space with a tree or post as 
a target. Hay bales or a blanket or something else soft 
wrapped around your target will keep the lead weights 
from losing their shape on impact, for the impact is in- 
deed great. 

Start a gentle swing, extending your arm above your 
head. If you aren’t well enough coordinated to keep the 
whirling weights above your head, you’d better stick to 
name-calling. Extreme carelessness or using while in- 
toxicated could mean the end of you. 



I’m sure you’ve heard of the Nunchaku, the oriental 
rice flail consisting of two foot-and-a-half lengths of 
broomstick connected by about six inches of chain. This 
is dramatic to watch but illegal to carry and hardly con- 
cealable. 

The best Nunchaku man would not stand a chance 
against an indifferent user of the bolas. And the bolas is 
easily concealed. Of course, if you just carry them in 
your pocket, they’ll be all tangled and this won’t do at all 
if you’re attacked. So I naturally invented a carrier for 
the bolas to make them instantly accessable, without 
tangling. 

I bought a length of plastic plumbing tubing from the 
hardware store. It is 1 5/16th of an inch across. Tubing 
slightly smaller would do as the weights are one inch 
across. Even so, you don’t want too snug a fit, so that 
size is fine, whereas a larger tube could allow tangling. 

Anyway, I cut the tube four inches long. Then I cut out 
a circle of cardboard for the bottom. After fitting the 
cardboard inside the bottom of the tube I put lengths of 
electrical tape across it, then put a strip around the bot- 
tom to make it look uniform. 

Then I sawed two 3/4 by 3/4 inch slots in the top and 
broke them off. This enables one to grasp the sunken 
weight with the thumb and forefinger and pull the bolas 
out with one smooth, easy motion. 

To hold the tube, you should sew a pocket to the inside 
of the front of your pants about three inches to the left of 
the zipper and about one inch below the waistband. 
(Left-handers put the pocket three inches to the right of 
the zipper). 

To make the pocket, simply cut a 4M* by 4M> inch 
square of heavy cloth. Sew it with the same color thread 
as your pants. It’s such a small job you don’t even need a 
sewing machine. 

The pocket should be snug. But if yours is so loose the 
tube might come out when you yank the bolas, either sew 
another stitch in closer or use a large safety pin. Push 
the pin through the waistband and around the thinnest 




lip of the tube. That way, there is plenty enough room to 
withdraw the bolas, the tube will not creep up in the 
pocket and the safety pin will be hidden by your belt. 

Say you want it ready to use as throwing bolas. Put one 
weight in the tube and push its cord down on top of it. Do 
the same with the second weight. Keep out the last 
weight and push its cord into the tube and then put it in 
and push it down just so it is even with the top of the tube. 

If you don’t expect to be actually throwing the bolas, 
pack the weights so the knot projects to where a weight 
would normally be. A quick and effortless tug on the knot 
will have the clonkers ready to swing in a second. 

With the tube in the pocket, just so, there is no 
noticeable weight nor any pressure on the abdomen; 
unless you wear your pants very tight in the waist. 

Don’t let the simplicity of this weapon or its origins 
make you despise it. It is lethal, concealable and instant- 
ly accessable. With it, you need fear no one lesser arm- 
ed. 
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Saxon’s Ultimate Fang 



By Kurt Saxon 



How often have you longed for a 
weapon which is lethal, silent, con- 
cealable, quick, cheap and un- 
traceable? I couldn’t find one so I in- 
vented the Ultimate Fang. Egomania 
demanded I give it my name. 

It is a new concept in weaponry, 
similar to the tranquilizer darts shot 
from guns. But since those and the 
guns to shoot them from are 
unavailable to the public, my Fang 
will have to do. 

It is a hypodermic syringe with nee- 
dle which, upon penetration, 
automatically injects 2 ccs of poison 
into your opponent’s system. 

Examine Figure 6. When the barb 
and needle enter the flesh, the bent 
end of the paper clip and the cutter 
is pushed back, cutting the fish line 
holding the rubber band. Upon 
release, the rubber band pushes the 
plunger, which empties the hypo. 

The Fang is first loaded with the 
poison of your choice and carried in 
the holder diagrammed in Figure 8. 
If you need personnal contact with an 
opponent, you simply remove the 
holder’s cover, approach him from 
behind and jab the protruding point 
into his rump. 

The fish hook barb will hold it in 
and the poison will be automatically 
injected into his system before his 
reaction time will let him yank it out. 
By that time, 2 ccs of death will have 
poured in and only the Great Pum- 
pkin couldn't keep him alive for more 
than a few seconds. 

If you anticipate a mugging or other 
attack, have the cover off and the 
Fang upright. Best to jab it into a 
fleshy part of his arm, upper thigh, 
throat, cheek or belly. The suprise of 
your attack, the penetration and his 
own reaction time will doom him 
before he can stop its lethal flow. 

If you prefer to hit him from a 
distance, you’ll want a blowgun. The 
Fang will go with great force and ac- 
curacy for a distance of from 20 to 
thirty feet, depending on your lung 
power. This Is plenty if you are lurk- 
ing around a corner or sitting in a car 
at the curb. Anyone walking by or 
entering or leaving a building is within 
easy range. 



If you must practice on live prey, sit 
in your car on a Saturday night when 
the wierdos prowl your downtown 
area. Best to sit on the passenger’s 
side in front and shoot through the 
rear window. When you see a likely 
degenerate; fag, pimp, punk or 
Liberal, aim at the face, belly, thigh 
or rump and let fly. Then, disassem- 
ble the blowgun, drop it behind the 
back seat, scoot behind the wheel 
and drive off. The Fang you leave 
behind is untraceable. Hundreds of 
millions of throwaway hypos are sold 
each year all over the country by the 
same company. Also, there is too lit- 
tle surface area which could hold a 
recognizable print. Just in case, you 
might wipe the tube and the tape with 
a cotton swab just before putting the 
Fang in its holder. 

Don’t worry about being observed 
by passersby. The more people there 
are, the better your chance of going 
unnoticed. Urbanites seldom see 
anything they aren’t on the make for 
so you can act with impunity. Most 
likely, their only reaction to the vic- 
tim’s death throes would be to steal 
his watch or cop a feel. 

Now to the making of the Fang, it 
is simple to put together, requiring no 
skill or special equipment. Nearly 
everything used in its construction, 
except the hypo, can be gotten from 
your local supermarket, hardware or 
dime stores. 

The hypos are B-D (Beck- 
Dickenson) 3 cc 21 G 1 syringes, 
bought at about $25.00 per 100 from 
any pharmacy. Here in the Free 
South, anyone can buy them in- 
dividually or by the box on request. 



Figure 1 shows the hypo as it 
comes from the manufacturer. Pull 
out the plunger and dip off two edges 
with scissors as shown in Figure 2. 
This allows the rubber band to rest 
firmly. 



Next, clip off the rubber ring (mid- 
dle illus. Fig. 2) nearest the plastic. 
This is not necessary if you intend to 
deliver it by hand. But the double ring 
presents a problem when the Fang is 
shot from a blowgun. Having two 
rings makes it tend to bind to the 
sides of the tube, needing a little ex- 
tra pressure, which cant be applied 
once it’s left the blowgun. 

With a razor knife, cut through the 
tube to remove the finger holds (Fig. 
f )• 

Next, drill or burn a hole through 
which to tie the release mechanism 
in place. (Examine the far right 
diagram in Figure 2). Put the plunger 
in so the first ring rests on the 2 cc 
mark, as in Figure 4, and is turned so 
the clipped end is on its side. Then, 
unbend a paper clip and hold one 
end of it in the fire to make it red hot. 

Burn the hole through the tube and 
directly behind the plastic circle at the 
business end of the plunger. If you 
bum it, you’ll have to remove the 
plunger and cut off any melted plastic 
that might stand out and catch on the 
tube. It’s better to use a 1/1 6th inch 
drill. 

The needle has to be cut in half 
and reground. This is to keep it from 
bending on impact and the regrinding 
is to prevent the tip from clogging as 
it enters. 

For regrinding, I use a fine wheel 
and put the needle to its rim edge to 
cut, then angle it on the flat part of 
the rim so the reground tip is the 
same shape as the original. The 
wheel tends to burn it so any ash 
must be scraped from the tip. 
However you do it, use a darning 
needle to scrape out any ash, burrs 
or filings that might clog the tip. 

If you have no grinder, just cut the 
needle with a scissors and regrind 
the tip with an emery cloth or stone. 
Just make sure the tip is dear and 
test it by filling. If the liquid doesn’t 
squirt out straight, it’s clogged. So 
keep scraping and reaming until you 
get it right. It just takes a minute. 

As shown at the right of Figure 3, 
shove the hypo needle through the 
middle of the end of a No. 62 to 63 
rubber band you can buy from any of- 
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fice supply store, if you don’t have 
some around. Flattened, they 
measure 2 3/4 inches long by 3/1 6th 
inch wide. Use a brand new one for 
fastest flow. 

For the barb, you’ll need a fish 
hook. Bronze colored hooks are 
tempered too hard and so are almost 
impossible to bend without breaking. 
Thus, the shaft behind the barb will 
be too long and also curved, or it will 
be too short to handle. The silvery 
ones can be straightened and so can 
be cut so the shaft rests on the hypo’s 
needle end and the barb projects 
slightly beyond its tip as shown at the 
right of Figure 3. 

From my Wal-Mart store I got a 
package of 50 FAST GRIP 
LIMERICK HOOKS, No. 2/0s. If you 
have no vise, hold the tying eye in a 
regular pliers and do the bending with 
needle nosed pliers. 

To attach the barb to the needle, 
use ribbon epoxy. Liguid epoxy or 
plastic glue is messy and unreliable. 
Ribbon epoxy comes in a 14 inch, 



Scientific American — Jaly 25, 1861 

Vent Stopper 
For Cannon 

The mo«t common catue of mccidents with 
a cannon is the imperfect dosing of the vent 
in loading. When a cannon is fired, pieces of 
the cartridge bag are frequently left in it on 
fire, but the smoke soon extinguishes them; if 
any atmospheric air, however, gels access to 
them they continue to burn, and when the 
cartridge is run down it is kindled, causing a 
premature discharge, which generally blows 
off the gunner's arm, and is very apt to kill 
him. To prevent this, a man is stationed at the 
vent to keep it tightly closed during the pro- 
cess of loading, but it seems to be almost 
impossible to teach men to perform this ser- 
vice thoroughly; hence the great number of 
accidents. 

To secure a perfect closing of the vent in all 
cases is the object of the invention here illu- 
strated. An elastic leather pad. A, is secured 
to the lower side of the lever, B, which is 
hinged to the breech of the gun in such posi- 
tion that, when it is turned down, the pad is 
brought directly over the vent. A hook or 
catch, C, is fixed to the gun on the side op- 
posite the hinge, in a way to catch by a spring 
over the lever as the latter is turned down, 
and hold it securely in place with the pad 
pressed down upon the vent. 

It would seem to be impossible for the most 
unskilled soldier to avoid closing the vent 
perfectly with this simple arrangement. 

The patent for this invention was procured, 
through the Scientific American Patent 
Agency, May 28, 1861, and further informa- 
tion in relation to it may be had by addressing 
the inventor, J.J. Hirschbuhl, at Louisville, 
Ky. 



yellow and green strip. Cut off about 
1/8 inch and knead it between your 
thumb and forefinger until it is 
thoroughly mixed. Wrap it around the 
barb and needle, as in Figure 4, and 
dispose of the excess. (DURO 
E*POX*E RIBBON is sold in most 
hardware stores for about $3.00. It 
sets in 2 hours and completely cures 
in 12). 

For the mechanism (Fig. 5) which 
releases the rubber band, use a 
regular sized paper clip. Leave the 
larger bend alone and straighten the 
rest with the needle nosed pliers. 

To hold the paper clip to the tube, 
allowing it to move freely, use a one 
inch length of plastic tubing which is 
thin enough to keep the paper clip 
from slanting. I use the plastic tubing 
cut from Q-Tips. these have cotton 
swabs at each end and are gotten at 
any supermarket in the beauty aids 
or baby section. 

After putting the straight end of the 
paper clip through the tubing, use the 
needle nose pliers to bend the paper 
clip’s end as in Figure 5. 

For the cutter, a shred broken from 
a razor blade will do. But for unifor- 
mity and convenience I use the snap- 
off cutter blades which come with the 
razor knife (NT CUTTER A300), car- 
ried by, or ordered through most of- 
fice supply stores. Another brand with 
snap-off blades is sold in most super- 
markets. (These razor knifes are 
much better than X-acto Knives. As 



the tip dulls, another is there to take 
its place and since it is retractable by 
the thumb, it also mades a dandy 
anti-mugger weapon and it’s legal to 
carry). 

To attach the cutter (Fig. 5) prepare 
the same amount of ribbon epoxy as 
used to attach the barb to the needle. 
But instead of wrapping it around, 
simply lay the snap-off blade section 
down and put the large bend of the 
paper clip over it. Then press the 
epoxy on the blade and mold it so it 
connects with the paper clip as 
shown. 

Next, position the cutter and tube 
on the hypo as shown in Figure 5. 
Then, put a strip of 3/4 inch wide 
plastic electrician’s tape on the cut- 
ter tube and press firmly so the tape 
covers as much of the cutter tube as 



possible, then smooth it around the 
hypo tube. 

After loading the hypo with poison, 



you’ll want a large eye darning nee- 
dle and about a foot of 12 pound 
plastic fishing line. Put about an inch 
of line through the eye and stick the 
needle through the cutter head, hypo 
tube, plunger, and out the other side 
as shown in Figure 6. 

Tie tightly, hold it down at the join 
and tie a knot. Now all you have to 
do is carefully hold the hypo at the 
tube’s end just beyond the cutter and 
pull the rubber band over the plunger 
so it rests across the clipped edges. 

You can keep it so loaded for days 
before use but the longer you wait, 
the less tensile strength the rubber 
band will have. After two or three 
days, this would only mean that the 
plunger would take maybe half a se- 
cond longer to empty the hypo. Even 
so, there’s little reason to place the 
rubber band more than a couple of 
hours before use. 

If a delay of several hours or days 
is necessary, dab a little vaseline on 
the needle tip to keep the poison from 
drying and clogging it. 

Now for the carrier. (Fig. 8) It con- 
sists first of a 4 3/4 inch long tube to 
hold the Fang and another 3 1/8 in- 
ches long for the cover. However you 
want to measure the carrier tube, 
make sure the barb projects a bit over 
a half inch. If delivered by hand you’ll 
feel a sense of assurance to know 
that the fish line will be cut and the 
back of the tube will start the plunger 
on its way just in case you neglected 
to cut off the last ring on the plunger's 
tip. 

My holder is of CPVC plastic tub- 
ing, 7/8 OD (outside diameter). This 
can be bought from most hardware 
or plumbing supply stores for about 
$4.00 for ten feet. CPVC comes only 
in 5/8 and 7/8 OD and the 5/8 is too 
small. The aluminim tubing for the 
blowgun is 6/8 OD and therefore 
more compact. But the slight dif- 
ference isn’t important and you can’t 
get the aluminum holder past a metal 
detector. 

Whichever you use, make a cir- 
cular cardboard plug to fit inside the 
tube, press a short length of the 
plastic tape on it, fit it inside the tube, 
as shown, and lap both ends of the 
tape over the outside. Then wrap one 
thickness of tape around the plug 
tape. 

Next, wind more tape, starting 2 
5/1 6ths inches from the bottom and 
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to a thickness of about 1 /1 6 inch. This 
is to keep the cover from touching the 
barb. 

For the cover, use two strips of 
regular typing paper 2-1/8 inches 
wide. Wrap one strip snugly around 
a piece of the holder tubing and 
spread glue along its width. Then 
finish wrapping the first strip, glue it 
down and do the same with the se- 
cond strip. This will give the cover its 
proper thickness. Slip it off the tub- 
ing and make a plug in the same way 
as for the holding tube. That’s all 
there is to that. 

The only difference in the Fang 
when you mean to use it in a blowgun 
is the propelling shield, without which 
you’d just blow it out onto the 
sidewalk. For this, cut a 5/8 inch cir- 
cle of corrugated cardboard. (Fig. 7). 
You can also get 5/8 inch plastic but- 
tons from the local sewing shop 
which will serve as well. 

With your darning needle and 
thread, sew the cardboard or button 
to the other end of the rubber band 
with three or four stitches. When pull- 
ing the rubber band back over the 
plunger, don’t pull it by the cardboard 
or button. Instead, use a knife or 
similar flat instrument under the rub- 
ber band and ease it over the 
plunger. 

For the blowgun, (Fig. 10) you will 
need about five feet of 6/8 OD 
aluminum tubing. I got mine from the 
manufacturer here in Harrison so I 
don’t know how common that size is 
in other areas. By calling around, 
however, you should find a source. 

Commercial blowguns have 
mouthpieces but I can’t tell the dif- 
ference between using one with and 
one without a mouthpiece. But if you 
must have a mouthpiece you can 
easily make one (Fig. 9) with plastic- 
backed rubber tape from your hard- 
ware store. This tape sticks only to 
itself and I think it's used for sealing 
plumbing joints. 

To make the mouthpiece, wrap the 
sticky side of the rubber tape, after 
removing the plastic, around one end 
of the tube. As you wrap, gradually 
layer it further from the end of the 
tube, as shown. When you have it 
wide enough and deep enough to fit 
your lips in comfort, cut the tape and 
smooth it down and you’ll have as 
good mouthpiece as any you can 
buy. 
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Vy HETHER you try to land six in the gold for 
VV a perfect fifty-four or take your archery 
with a dash •( small game hunting, you will find 
keen enjoyment in this ancient sport. Making 
the tackle Is simple. 

Size of tackle: The first thing to know is what 
size of bow and length of arrow to use. This de- 
pends entirely on your physique, and particularly 
your reach. If your reach is 64 in., you can use an 
arrow 25 to 26 in. long, with a bow not less than 
5 ft 3 In. from tip to tip, Fig. 5. The weight of the 
bow, that is, the number of pounds pull required 
to draw it, depends on your muscular develop- 
ment Most men can draw a 50 to 60-lb. bow, but 
a 35 to 40-lb. bow is the best weight for general 
shooting, and good scores can be made with the 
25 and 30-pounders. 

The long bow: The long bow has a deep or 
“stacked” body, which is generally recognized as 
the best type of bow shape. A stave of lemonwood 
for a long bow will cost you about one dollar. 
Square up the stave to a little over the dimensions 
at the handle of the weight bow you Intend to 
make. Bandsaw the wood, Fig. 4, and then round 
off the belly side with a plane or wood rasp. Cut 
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the nockj 1 in. from each end, Fig. 3, using a round file, Fig. 2. 
Make a bowstring from upholsterer's twine, as shown in Fig. 1, 
and brace the bow as in Fig. 6. When the bow is braced the 
height of the string from the center of the bow should be about 
equal to the width of the hand and thumb with the latter stuck 
out as in Fig. 28. You can now “tiller” it to check the bend of 
both limbs, at the same time measuring the weight with a spring 
scale, as shown in Fig. 10. Bend the bow gradually. Take off a 
shaving here and there to equalize the bend. Take your time. 
You can always take off more wood, but you can’t put it back 
on again. The bow should be quite stiff for a distance of about 
6 in. at the center, and should then curve evenly to the tips. The 
beginner's most common fault is to make the bow “whip ended,” 
Fig. 9. Besides checking the curvature, sight down the bow as 
you work and note if the string cuts the center of the belly, as 
in Fig. 7. If it throws off to the side, your bow has a turn in it 
This can be corrected by taking off wood opposite the turn. 

If desired, you can back your bow with red or black fiber 
attached with waterproof glue before the shaping is started. In- 
stead of cutting plain nocks, you may decide to purchase and fit 
a set of cow-horn tips, or, you may want to turn them from col- 
orful plastic. It will be noted, Fig. 3, that plain nocks are not 
cut across the back of the bow as this would weaken the wood. 
The groove in horn or plastic tips, however, is let into the back. 

The flat bow: The fiat bow is easier to make than the long one 



and can bo 3 or 4 in. shorter for the same 
length arrow. The same general method of 
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You may want to carry your 
blowgun around with you in a brief- 
case, or shopping bag, depending on 
your station in life. If so, you’ll want 
a take-down model which comes 
apart in sections. 

The standard blowgun is around 54 
inches long. So cut your tubing into 
three 18 inch lengths. (Fig. 10) With 
an electric grinder or a file, take off 
the edges of the ends so they slope. 
This makes it easier to fit the sections 
into their holders. 

As In Figure 1 1 , cut two 1 18 inch 
rings from the scrap tubing to fit in the 
middle of the holders. This allows you 
to automatically push each section an 
equal distance to the middle. With a 
round file or sharp knife, ream out 
any rough edges or burrs from the in- 
side edges of the tubes and rings. 

If your only purpose for having a 
blowgun is recreational, a simple, 
layered paper tube is enough. It is 
also enough if you expect pretty good 
light to assemble It by. 

In this case you’ll need six or more 
4 inches wide by 1 1 inches long stripe 
of typing paper or that from a paper 
sack. Lay a section of tubing on a 
strip and roll the tubing and paper 
away from you. Put a line of 
ELMER’S GLUE-ALL, Or similar 
brand of fast drying white glue across 
the edge of the paper facing you. 
Make it as snug and as straight as 
you can. When the glued edge con- 
tacts the paper further on. begin cor- 
recting for straightness and 
snugness. As the roll nears the end 
of the strip, put on some more glue 
and proceed until you have it about 
1/8 inch thick, or more. The proper 
thickness will insure the blowgun’s 
straightness and hense, its accuracy. 

When two such rolls are made, 
ease the rings in and push them fur- 
ther with the lengths of tubing. You 
might mark the tubing 1 15/16 inch 
from the end so you’ll know that when 
both tubes are in place, the ring is ex- 
actly in the middle. Then remove the 
tubing, turn the paper roll up and 
toward you and glue the ring using 
one of the Q-Tips swabs. With the 
outer edges of the tubes ground 
down, it is easy to fit them into the 
rolls in good light. 

If you expect to be working in very 
dim light, you’ll need flared ends for 
the section holders so you can 
assemble the blowgun by feel. Since 



bandsawing is used, Fig. 8, but the belly 
side is only lightly rounded off. Typical 
sections of a 40-lb. flat bow are given in 
Fig. 11. The handle riser can be the same 
or of a contrasting wood to the bow itself. 
The narrow plate, which prevents wear, is 
inlaid, using a vk-in. disk of la-in. plastic. 

Self arrows: A "self” arrow is one made 
from a single piece of wood. The simplest 
way to make self arrows is to buy a con- 
struction kit, which includes the >k-in. 
dowel sticks, feathers and heads. Birch is 
the best wood to use. The various parts 
and dimensions of the arrow are shown in 



Fig. 12. First put on the head. A number 
of different ones can be purchased, but for 
average target work the brass parallel pile 
head is most satisfactory. Cut the tenon on 
the end of the shaft by turning on a lathe, 
Fig. 14. If you are careful, the head will be 
a drive fit and will hold securely. If the 
head is a bit loose, anchor it with a few 
punch taps as shown in Fig. 16. Cut the 
arrows to the required length and then cut 
the nocks. Plain nocks can be cut easily 
by running the shafts over a circular saw, 
as in Fig. 13. The nock should be across 
the grain. If you want more strength at the 
nock, insert a thin slip of fiber or plastic. 
Aluminum or molded-plastic nocks are 
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you’ve already got the ribbon epoxy 
you might as well use it for the sec- 
tion holders too. 

First, using an electric grinder or 
sandpaper, grind the edges of the 
section holders back in a slope 1/4 
inch from the ends. Knead 5 inches 
of the ribbon epoxy and roll it into a 
cylinder. Cut It into four equal pieces. 

Roll each part to 2 3/8 inches long 
and press to about 1/2 inch wide and 
1/4 Inch from the ends. With the first, 
or index finger inside the holder, use 
the thumb to press and flare the rib- 
bon epoxy as shown in Figure 1 1 . 

After the sections have set 12 
hours they are ready to use. The 
flared ends will enable you to put 
them together by feel. 

SAXON’S HAND FANG 

The Hand Fang is only for the 
delivery by hand of poisons. Although 
the Ultimate Fang can be used and 
delivers 2 ccs surely, it is harder to 
make and is gone, as the police simp- 
ly will not give it back. Therefore, I 
would restrict the Ultimate Fang for 
distance and use the Hand Fang for 
close-up work. 

When you make your Hand Fang, 
test It through a cardboard box. A 
quick thrust will empty the needle by 
the harder pressure on the plunger. 
Unless you meant to, you'd be hard 
put to remove it before it was empty. 

One cc of any of the poisons follow- 
ing this article is plenty. Also, your op- 
ponent’s reaction time would prevent 
leaving the needle in for the full 2 cc 
load. 

Unlike the Ultimate Fang, the Hand 
Fang takes little effort to make and 
its holder is made exactly the same 
way as that for the Ultimate Fang. 

(Fig. 8). It is simply scaled down so 
that Its holding tube is 3 5/8 inches 
and its cover is 2 1/2 iches in length. 

The hypo’s needle is cut and 
reground, the finger holds are remov- 
ed and the end of the plunger is 
trimmed all the way around to fit into 

the CPVC tubing. 

Since it takes more pressure to 

push the plunger in using the Hand 
Fang, the plug should be cut from a 
wooden dowel or plastic and glued in 
Even better, a 7/16 inch diameter 
faucet washer from the hardware 
store pounded into the tube is perma- 
nent and will never come out with 
normal use. 
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very attractive and are 
fitted by tenoning the 
end of the shaft the same 
as in fitting the head. 

Fletching is the hard 
part of arrow making. 
However, if you use one 
of the jigs shown in 
Figs. 17 and 19, you will 
he able to turn out good 
work at a fair rate of 
speed. Turkey feathers 
can be purchased al- 
ready cut, or you can 
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A hole is burned or drilled all the 
way through the end of the tube 1/2 
inch from the back, as shown at the 
right of Figure 7, so it also goes 
through the plunger. An L shaped 
wire cut from a paper clip is thrust 
through so the bottom of the L stays 
outside. This is held in place by a 
layer of tape wrapped around the 
tube's end. This holds the plunger in 
the tube permanently. 

When loaded with 1 cc, the needle 
projects slightly more than 1 1/2 in- 
ches from the tube and 5/8 inch when 
empty. 

to load, use the needle nosed 
pliers, put the needle tip into a 
shallow container of poison and with 
the pliers holding the needle, simply 
pull out the hypo until the first black 
line is visible. The best way to load 
-the Hand Fang is with a vaccine bot- 
tle. Upend the bottle and stick the 
needle through the rubber until you 
can just see its tip. With the needle 
nosed pliers, pull up the needle until 
you can see the black line and you’ll 
have 1 cc and you'll be all set. 



POISONS 

The most glamorous and popular 
poison is potassium cyanide. You 
can order it from several of the 
chemical suppliers listed in this 
volume. 

To make it most potent for injec- 
tion, put 1/4 ounce in one oz. water 
and stir until it dissolves. Shake in 
more and stir again. Keep this up un- 
til some stays on the bottom un- 
dissolved. You now have a saturated 
solution, meaning the clear liquid is 
as strong with cyanide as it can get. 

One quarter cc should do the job, 
but why be stingy? Give your oppo- 
nent the full 2 ccs as a show of 
generosity. 

The cheapest and most convenient 
poison, however, is simple nicotine. 
It can be gotten in the form of Black 
Leaf 40, an insecticide. It is sold for 
about $3.00 for 2 oz. of 40% pure 
nicotine in most garden sections of 
supermarkets or in plant nurseries. It 



strip your own feathers by grasping the 
vane at the tip and pulling outward, as 
shown in Fig. 15, afterward cutting the vane 
to the required shape. The one-feather 
fletching jig shown in Figs. 17 and 18 is 
built around a paper clip. A disk of ply- 
wood, which slips over the shaft, is drilled 
with three small holes to supply an index- 
ing head, and is prevented from slipping by 
means of a piece of spring wire. One feath- 
er at a time is clamped by the paper clip 
and pressed into position. Any type of ad- 
hesive can be used. Celluloid cement has 
the ' advantage of quick drying and the 
•bil.ty to anchor on lacquer, thus allowing 
the shafts to be painted previous to fletch- 
ing. Waterproof glue on bare wood is the 
most durable. In the three-feather jig, 
the feathers arc held between metal plates, 
one plate of each set fitting into grooves in 



the top and bottom members. The upper 
ring is removable, being a press fit over 
the three spacing dowels. 

Footed arrows: Footed anows are more 
decorative and more durable than self ar- 
rows. The footing is made from any tough 
hardwood, and is slotted for a distance of 
5 ] 4 in., Fig. 20. Shafts are usually Port 
Orford cedar or Norway pine, and are ta- 
pered to fit the slot in the footing. Perfect 
tapering of the shafts can be done by the 
circular-saw method shown in Figs. 21 and 
24. The taper should be made with the flat 
of the grain. The shaft is assembled to the 
footing with waterproof glue and the as- 
sembly is then clamped or wrapped with 
twine or lubber strips as in Fig. 22. Other 
than a special tenoning jig, the best method 
of rounding the footing to match the rest 
of the shaft is by turning, Fig. 23. Nocks 
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for footed arrows are usually of the same wood 
as used for the footing. The insert is let into 
the end of the shaft, and is later rounded off 
and grooved in the usual manner. 

Accessories: If you want to be comfortable 
while shooting, you will need an arm guard 
and a finger protector. Any kind of leather 
band around the wrist and forearm will do for 
the guard, its purpose being to take the lash of 
the bowstring as the arrow is let loose. A sim- 
ple finger tab of soft leather shaped as shown 
in Fig. 25 will provide protection for your fin- 
gers, or you may prefer to make or buy a 
three-finger shooting glove. An excellent tar- 
get can be made by cementing four or five lay- 
ers of corrugated cardboard together, painting 
the rings directly on the cardboard or on a 
piece of oilcloth. A simple target stand is made 
from %-in. lumber, as shown in Fig. 27. 

How to shoot: Stand with your feet well 
apart, left side facing the target, as shown in 
Figs. 26 and 29. Hold the bow horizontal and 
fit an arrow across the arrow plate. Grasp the 
arrow with the thumb or first finger of the left 
hand, Fig. 30, and with the right hand twirl the 
arrow until the cock feather is perpendicular 
to the bowstring. Adjust your grip on the 
string, as shown at the right in Fig. 25, and 
start the draw. Pull back slowly until your 
right hand comes to a fixed “anchor” point on 
your jawbone, Fig. 31. In this position, the 
string should be under and in line with the 
right eye. Aiming is done by sighting over the 
tip of die arrow to some fixed point previously 
determined as the correct point of aim at the 
distance being shot. Fig. 32 illustrates this 
method of aiming. 
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is sold all over the Free South. 
Yankees and Californians can’t get it 
because too many of them are sim- 
ple and so can’t be trusted with such 
substances. You might look for it 
anyway, in case I’m wrong about your 
specific area. 

The fatal dose of pure nicotine is 
about 40 mg. (1 drop, 2/3 gr.), a quan- 
tity contained in 2 Gm. (30 gr.) of 
tobacco (2 cigarettes). 

To get your own nicotine, I recom- 
mend buying a can of Copenhagen 
or Skoal tobacco, sold in most 
grocery stores. Saturate the tobacco 
with water, put on its lid and let in 
alone for 24 hours or so. Then put the 
soggy mass on a cloth and twist out 
the liquid into a small jar. Next, pour 
it through a coffee filter to make sure 
there are no particles of tobacco 
which might clog the needle. 

A hypo filled with 1 cc of this will 
do the job as surely as a round from 
a 44 Magnum. 

An excellent use for the Hand Fang 
is the injection of ricin. The Russian 
who stabbed the Belgian with the um- 
brella tip loaded with a tiny hollow 
metal ball filled with ricin was a clum- 
sy jerk. He was recognized and the 
weapon was known. Had he used the 
Hand Fang, a quick thrust and all the 
Belgian would have known was that 
he'd been stuck with something but 
the weapon would have been con- 
cealed so fast that he’d never be sure 
what really happened or if the Rus- 
sian had really done it. 

Ricine is best used in situations 
where you want to be well away 
before your opponent shows any 
signs of wear. This would involve a 
person you know and who may know 
you. You don’t want him to drop dead 
while you’re anywhere in the vacinity 
lest a connection be suspected. But 
if you’re at a party or in a bar where 
he is and someone gives him a 
playful jab with a pin, what’s to prove 
if he starts going to hell hours or days 
later? 

So a good rule of thumb is; if no 
connection is known, you can drop 
him like a hot rock and join the gawk- 
ing bystanders. You might even com- 
ment to listeners on the dangers of 
junk foods. But if you know him or if 
you are obviously political or social 
opposites where his destruction 
would reflect on you, use ricin. 



Taped to your archery bow, this adjust- 
able sight will be found a more satisfac- 
tory method of shooting an arrow than the 
“point-of-aim” method, as you aim right 
at the bull’s-eye instead of sighting at a 
marker on the ground in front of the tar- 
get Thus, any variation in bowing or in 
distance is not likely to affect your aim. 
The parts of the sight are made of heavy 
sheet steel or brass and are cut to the 
shape and sizes given in the detail. When 



finished, they should be polished with fine 
emery cloth or steel wooL Nickel or chro- 
mium plating will improve their appear- 
ance. The sight is mounted on the back of 
the bow with the sight end of the cross bar 
extending to the left. It is adjustable ei- 
ther vertically or horizontally. Once set 
for a certain shooting distance, the sight 
may be marked so that when the same dis- 
tance is shot again, the correct adjustment 
can be made without any trouble. 



that the head projects Vi In. beyond the 
left edge of the bow. Then, by the trlal- 
and-error method at various distances, de- 
termine the proper position of the pin for 
each distance and mark these positions in 
ink on the tape, numbering them accord- 
ingly. A coat of clear shellac will protect 
both the cork and the scale. 



Making Arrows Visible 

To locate your archery arrows easily 
after shooting them, wrap bands of tinfoil 
on the shafts just in front of the feathers, 
and shellac the bands to prevent tearing. 
The tinfoil will glisten in the sun so that 
an arrow can be seen at a distance of many 
yards. This method is especially effective 
in cases where the arrows happen to fall 
in tall grass, weeds, etc. 



A Versatile Homemade Bow Sight 

This simple, lightweight device has all 
the adjustable variations of an expensive 
bow sight, and with an average weight bow 

is fairly accurate 
for distances well 
over 100 yards. 
Cut from a strip of 
cork gasket mate- 
rial 1 in. wide by 
6 in. long, the sight 
is fastened with 
adhesive tape to 
the back of the 
bow just above 
the leather grip. After gluing the cork in 
place, put a strip of cellulose tape on the 
belly of the bow opposite the cork. Stick a 
2-in. round-head hat pin into the cork so 
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ROAD BLOCK 

By KURT SAXON 



I’m sure you’ve seen movies and TV shows where 
road blocks are put up and the villain or hero crashes 
right through and gets away. This is for effect, as 
decently equipped police departments have portable 
road blocks studded with over sized spikes. For P.D.s 
who can’t affort these or need to stop traffic 
immediately without calling in, you can’t beat my tire 
shredding road blocks. They can also be used by 
civilians to teach trespassers the error of their ways. 

All you need for 10 tire shredders is two boxes of 
mower blades used for hay, wheat, oats, etc., bought 
at any farm supply store. They come in boxes of 10 for 
under $5.00. Two boxes will give you 10 shredders 
which, after brazing, shouldn’t cost more than about 
$25.00. 

They are extremely portable as all 10 will fit into a 
space smaller than shoe box. 

If you don’t have welding gear, take them to your 
nearest welding shop. The blades should be placed flat 
side down and those used as shredders held straight 
up in the middle. They must be brazed as they are 
made of tempered steel and if simply welded, will 
snap under pressure. Braze all along both sides and 
paint whatever color you want. Before painting, grind 
the ridge off the top side so you’ll have a razor sharp 
edge. 

If you are a cop you might paint them fire engine 
yellow so maybe your quarry will see them and stop. If 
you area civilian you’ll want them to blend in with the 
road you are using to trap someone. 

To use, place them in a line across the expected 
route of the quarry with the pointed ends on the bottom 
facing traffic. This will shred any tire under three 
inches thick, which would stop just about any vehicle 
on the highway, including Army trucks. 



These shredders are suggested for protecting your 
property from people who trespass just for the hell of 
it, to steal or to attack you. Unlike nails, which may 
not take effect for several yards, or even a mile or so 
as the air leaks out, the shredders cut through tires as 
if they were butter. The result is immediate and the 
quarry is demoralized and at your mercy. 

Of course, for a civilian to put such devices on a 
public highway for just anybody to run over would be a 
criminal act and totally without class. Try not to be 
any more of a slob that you are. Cops must realize that 
since the effect is immediate and more dramatic than 
a nail or a simple blowout, control is gone, especially 
at speed. 

As far as legality goes, on your own property, you 
must have a prominent “NO TRESPASSING’’ sign 
near a sign with your name on it. For instance. I have 
a big sign at the bottom of my property saying, 
“SAXON’S LAIR’’ under which is “DEAD (skull and 
crossbones) END.’’ 

This way, anyone who can read knows I don’t want 
anyone around who has no business here. Even so, 
people will still come up looking for “Charlie”, 
“Burt”, “Clem” or whatever or they are lost tourists 
or delivery persons. So I only put out the shredders 
after dark, when the day’s work is over and people 
aren’t wandering around sightseeing. 

You see, I don’t want to destroy anyone’s tires 
unless he’s really asking for trouble. But after dark, 
anyone coming on my property unannounced is 
asking for it. I can legally put anything on my off-the- 
highway driveway I want, so long as it doesn't 
threaten life. 
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“Barbarians of the World Unite — You Have 
Nothing to Lose But Your Parasites!” 



KURT SAXON 



This editorial by the late John Campbell may be the most important one in all my works. It 
addresses itself to most of you and should help you to sort out a lot of the conflicts we bar- 
barians have concerning our place in society. 

John Camphel was a citizen type, a trained scientist and a major contributor to the field of 
science fiction. This editorial was taken from the August, 1 964 edition of Analog. 

As a dttzan type, although John had barbarians sized up more accurately than any writer 
I've read, he was biased. He lumped para, average and sub-barbarians all in the same 
category. Nor did he see the necessity for the Para-barbarian in the transition from our 
foundering civilization of today to the culled and strong civilization of tomorrow. 

My Mxt editorial will put you in the picture. In the meantime, read John’s editorial over 
several times. 




■ A few taonths back I discussed here 
the effect that marching, counter- 
marching, and round-and-round 
marching barbarian armies had had 
on human history. They provided 
Mankind with one of those great “edu- 
cational opportunities”— education on 
the “Learn— or drop dead!” basis. 
This educational technique does not, 
of course, help the individual greatly, 
nor is it ever popular with the educa- 
tee, his group, or his descendants. 

But education is a very strange 
thing. Everybody wants to have one, 
but the resistance to getting one, or 
having one forced upon you, is re- 
markable, considering how highly the 
thing is regarded. Practically everyone 
is certain that more education is just 

what the other guy needs to be given— 
but the wish for personal education is 

almost invariably of the form “I wish 
1 had had . . The pluperfect tense— 
not the present-intentional, or the im- 
mediate-future tense. It’s much more 
popular to sigh about the fact that 
education didn’t happen years ago 
than to do something about getting 
it now. 

Education is something everyone 



wants in his past— and is resisted from 
“stubbornly” to “violently” in the 
present. “I haven’t the time, now . . 
is the standard excuse. Neither does 
a ten-year-old; just ask him. He has 
all those ball games to take care of, 
and the fishing to attend to, and a 
great many other important things that 
he needs to do. It’s only that he’s 
enslaved* by adult task-masters that 
forces him to acquire what he doesn’t 
want. 

•Oih of ih« comraoneat definition* of slavery la 
''being forced to labor at task* not of your own 
chooeing, under threat of pbyaical punishment, while 
being unable to escape, If ihe slave escapes, be will 
bo arrested and forcibly returned to hie master." The 
child Is enslaved I 

While people look back on those 
horrid, awful, wicked times with loath- 
ing . . . they are enjoying the benefits 
conferred on us by those barbarian 
tactics. The barbarian armies culled 
out those individuals who could not 
learn— who did not have the flexibility 
that made possible a reorientation in 
adult life. Any cub, pup, or child can 
learn a new way of life; they obviously 
have to, for any way of life is new to 
them. The far more difficult thing is to 
learn a different way of life after 



you’ve learned one— for the Old Dog 
to learn new tricks. For the individual 
brought up as a Christian to be able 
to learn the new set of values the 
Moslem army insists on— or for the 
brought-up-Moslem individual to learn 
the values system of the Crusaders- 
with-swords. 

This is, of course, a highly effective 
selective breeding system— whether the 
barbarian armies so intended it makes 
no difference whatever. It selectively 
bred for the characteristic of edu- 
cability-and-flexibility in the de- 
scendants of the conquered peoples. 
And inasmuch as no people ever 
remained permanently unconquered, 
every group in the marching-bar- 
barian-armies system was, repeatedly, 
in the class “conquered” often and 
long enough to be repeatedly and 
thoroughly culled over for elimination 
of the uneducable. 

Please note carefully: I’m not say- 
ing “This is the way it should be; this 
is what I recommend!” I’m saying 
“This is in fact what observably hap- 
pened.” 

We hear a lot of yak about behavior 
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characteristics, mental and phycho* 
logical characteristics, not being ge- 
netically heritable. This is absolute, 
and completely stupid nonsense; 
watch the courting patterns of various 
birds, for instance. Or the behavior 
of salmon in returning to their native 
stream. The migration patterns of 
hummingbirds, or the nest-making 
pattern of the paper-making wasp. 
Each displays very specifically inher- 
ited behavior patterns— not merely 
physiological patterns. 

In bees, there is an additional in- 
herited-pattern system demonstrated; 
a given fertile egg can be developed 
into a sexless worker if fed in one 
way, or into a queen, if fed a different 
diet. Here, both physiological and be- 
havioral patterns are seemingly de- 
termined by the diet. 

Obviously, they’re not; the diet 
doesn’t carry that much information! 
It's a lot closer to having a record 
that, played one side up produces the 
pattern “The Pines of Rome,” while, 
played the other side up, displays the 
sound-pattern of “Hungarian Rhap- 
sody.” There is, in the bee egg, a dual 
potential; which potential is developed 
into activity can be influenced— but 
the potential itself is genetically deter- 
mined. 

What we need at this point is a 
somewhat more precise meaning of the 
term “barbarian.” The origin of the 
term stems from the old Creek con- 
viction that anyone who didn't speak 
Hellenistic Greek was less-than-human 
—that the aliens didn’t really speak, 
any more than dogs or chickens did. 
They just made mouth noises like ban 
bar-bar , and were called barbarians. 

So the original meaning of the term 
was simply “Somebody who doesn't 
speak Hellenistic Greek.” This means 
the world today is populated entirely 
by barbarians. 

Later, it meant “Any people whose 
culture and ways of life I disapprove 
of— that is, anyone who doesn’t live 
The Only Right Way— my way!” 

That’s a very minor modification of 
the Greek meaning. It did, however, 
allow that someone who spoke perfect 
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The Citizen Menace 

By Kurt Saxon 

Within every organism, from the amoeba to man lies the inherent urge to 
develop and express all its positive traits. Normally, organisms whose negative 
traits predominate are culled by the environment. 

In Man, pre-tribal savage groups culled those with predominantly negative 
traits by killing or driving them away. Except in the best of times, even those 
who were physically strong and mentally healthy had a difficult time staying 
alive. A weakling or dimwit could neither gather enough food nor defend the 
group. Any weakness of the individual was a threat to the group's sur- 
vival. 

In time, some animals and plants were domesticated. The resulting surpluses 
permitted the keeping alive of some who were less than adequate to the rigors 
of savagery. This marked the birth of tribalism. 

Under the hardships of savagery, the only positive traits a man could develop 
were those which simply made him a better hunting animal. Tribalism, with 
its basic organization and cooperation, could have brought about the develop- 
ment of the higher traits we value in individuals of accomplishment. 

But under tribalism, the development of superior traits among individuals 
was discouraged in favor of conformity to group dictates. Such dictates were 
usually for the benefit of the chiefs and the priesthood. 

If a superior tribesman could carry out his duties better than his peers, he 
was honored. If, however, he sought to introduce progress beyond the 
capacities of the group, he was considered a threat. Ideas demanding higher 
intelligence to implement threatened the value of the less intelligent. Also, those 
in authority wanted a system only they could manipulate and control. If the 
ideas of the superior individual demanded the selection of more intelligent 
people, the leaders were threatened. So under tribalistic dictatorship, higher 
individual traits went undeveloped, lest the people become independent of 
their mediocre rulers. 

An important sidelight to the development of social structure and the repres- 
sion of individual development, was organized religion. The savages’ angry 
storm gods and gods of the hunt were largely replaced by tribalists' fertility 
gods. Rituals placating and serving these gods marked time between plan- 
ting and harvesting. As the approaching seasons came to be marked by stars, 
the Earth gods were kicked upstairs where they watched over everything from 
“Heaven." 

As tribalism and religion developed, traditions and taboos largely replaced 
nature as the culling agent. The traditions and taboos were mainly to insure 
that the work got done. Those who did not follow tradition and broke taboos 
were gotten rid of. It would be a long time before written records and intelligent 
observation did away with the need for tradition, and all the gods ever dream- 
ed up could be replaced by an almanac. 

Under tribalism, individual responsibility was neither encouraged nor wanted. 
Harmony and a continuation of a system that worked for the group was depen- 
dent on obedience. Tradition and religion governed every action. Under such 
a system, there could be no individuality, thus no innovation, hence, no 
progress. 

Enter the barbarian. I like to think that in most cases he was one with a 
mind of his own who refused to take orders from superstitious, tradition-bound 
fools. He would not drudge from sunup until sundown with no expectation of 
personal reward or advancement. If he lacked creativity it was probably 
because the system stifled it. 

Having been driven from the tribe because of nonconformity, he probably 
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Greek could be a barbarian. This 
meant that, as any Athenian could 
clearly recognize, Spartans were bar- 
barians, even though they did speak 
Greek. 

To a very large extent, the term 
“barbarian” is used today in precisely 
that way; it has no precise meaning, 
and is solely a term of disparagement, 
a term of insult. 

I want to make a precise definition 
of the term, one that will make it use- 
ful in discussion— which no vague, 
variable-referent term can be. 

Let me hasten to point out that 
vague, variable-referent terms can be 
extremely satisfying in discussion; 
they simply aren’t useful. That is, if 
we have “barbarian” as a vague, vari- 
able-referent term meaning “someone 
whose manners, customs, appearance, 
language, or values 1 dislike because 
they are unlike mine,” then if 1 say, 
“1 don't like that man,” and you ask 
me why, I can, with satisfying sense 
of conv iction and completion, say “Be- 
cause he’s a barbarian!” 

This is very satisfying; it gives one 
the impression he has said something 
meaningful in explanation of his dis- 
like. That he has made a profound, 
and definitive statement. It's satis- 
fying. 

It’s also perfectly circular. “I don't 
like him because he acts in a way I 
dislike.” 

Let’s try something more definitive, 
and acultural— use actual, observable 
behavior characteristics, as describing 
the barbarian. Animal species can be 
defined in terms of behavior charac- 
teristics, as well as in terms of physi- 
ology; so can human types. Some ani- 
mals are carnivorous; some, although 
perfectly capable of digesting meat, 
never eat it. These behavioral charac- 
teristics are perfectly definable and 
observable. 

First, there is the Tribal type— the 
earliest human-cultural evolution. The 
term “savage” can be reserved for the 
pre-cultural level, the level when hu- 
manoids wandered about in family 
groupings, as do chimpanzees and 

gorillas today. 



joined with other outcasts of his kind. Then, I like to think he took the men 
back there, knocked off the chief and made himself king. My kind of guy! 

Our barbarian king would not have been a social reformer. He was ignorant 
and primitive and would have had no standards of comparison. While in the 
tribe, he would have been rejected by the haves and have-nots alike. Under 
the circumstances, he could not have felt responsible for anyone in the tribe 
except, possibly his immediate relatives. 

No, his only real responsibility would be to those who had supported him 
;n the takeover. All any in his group would want was as good a life as the tribe 
had to offer, and then some. The only reorganization would have been directed 
toward improving his own position. 

He had been expelled by the priesthood and the now dead rulers. He would 
nave had no awe of the priesthood, since their magic had been no bar to his 
takeover. But since their mumbo-jumbo served to keep the people in line, he 
would have kept them on. However, they would have been demoted to posi- 
tions where their influence would have been primarily over the brutish majori- 
ty. much as today. 

Had the takeover been by the tribal soldiers, they would simply have looted 
the treasury, killed all those who had opposed them and imposed a military 
dictatorship. The general might then have attacked surrounding tribes for more 
ioot. 

But this isn’t barbarism, as such. It’s just opportunism by the strong over 
the weak. The general is still bound by the old superstitions and taboos. Some 
overall change might come as a result of social intercourse with the conquered 
tribes. Such basic cultural evolution is not a product of barbarism. 

Our barbarian king wasn’t interested in cultural evolution. Nor did he want 
revolution. He just wanted to take over the system and make it work to his 
advantage. In doing so, he created our modern Frankenstein, the citizen. 

The citizen was but one step above the tribalist. He could go along with 
the traditions, rituals and taboos and sublimate his own will to that of the group. 
But he was superior in that he was adaptable. He could accept new ways, 
new ideas, and build on them. 

The tribalist was not adaptable. What he had been taught at his mother’s 
Knee, by his priests and chiefs, was written in the stone of his calcified brain. 
He could not change. 

The barbarian abolished those aspects of the system which had restricted 
r,im and kept him from fitting in. This also freed the citizen to develop and 
express his own positive traits and civilization was born. 

So the barbarians, world-wide and throughout history, broke the restraints 
-mposed by the weaker and closea-mmded tribalists. The citizen types, freed 
to create and build, mainly for the benefit of their barbarian conquerors, spell- 
ed orogress for all who could handle it. This also made room for many of those 
v no could not handle progress. But more about this later. 

The above is, of necessity, a broad generalization. Culture, environment, 
climate and various other factors also determine radical change. Basically, 
nowever, the dramatic interaction of tribalist, citizen and barbarian depends 
on a relatively stable, but stagnating social environment. Without the in- 
terference of barbarians, stagnation leads to decline and fall, as exemplified 
by the Egyptian and Chinese dynasties and the Roman Empire. 

Before going on I’ll give my definitions of the four types and how they in- 
teract with modern society. 

First is the savage. Originally, he was the pre-tribal forager and food gatherer. 
As he evolved and gained skills, he developed crude weapons and became 
primarily a hunter of game. Life was hard for the savage and compassion as 
a concept was unknown to him, since its implementation requires a surplus 
of food and/or effort the savage lacked as a matter of circumstance. 

Until cooperation in cornering game evolved, his fellows were only of value 
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The Tribal type evolved through 
the evolution of Tribal cultures; the 
human type and the cultural structure 
were, of course, co-evolving as a feed- 
back-interacting system. The resultant 
human type is characterized by rejec- 
tion of creativity, and by complete 
rejection of personal responsibility. 
The Tribal rituals determine all Right 
Living Ways; he is not responsible for 
anything, so long as he follows the 
commands of the Tribal rituals. He ac- 
cepts external command— and is re- 
warded with security. If he obeys the 
Tribal rituals, the tribe will defend 
and protect him. 

The Tribal type readily accepts 
slavery; the Master simply replaces 
the Tribal rituals. The Master now 
gives the commands, which the slave- 
better, actually, is the term "serf”- 
obeys faithfully, and the Master re- 
wards the Tribal individual with 
security, freedom from responsibility, 
and the benefits accruing from shar- 
ing the higher standard of living the 
wiser Master can produce. 

In Tribal culture, the cultural sys- 
tem is wiser than the individuals, and 
precisely that situation above de- 
scribed results. The tribesmen don’t 
know why the rituals are what they 
are, nor do they feel they need to un- 
derstand; they need only carry out the 
orders of traditions, and they will ben- 
efit from the greater wisdom of the 
ages. 

The second major stage of cultural 
evolution came with the rise of the 
barbarian. 

The primary change came in the 
fact that the barbarian accepted per- 
sonal responsibility. The consequences 
of that are very complex, very inter- 
esting, and pure dynamite culturally. 
Since he takes personal responsibility 
—he won’t take orders. He won't obey 
the rituals; if he does something some- 
body else tells him to, he does it not 
because he’s ordered to, but because 
he believes, himself, that doing it is 
a good idea. 

With the rise of personal reponsibil- 
ity came, as an obvious consequence, 
what we know as Honor, personal 



in helping to find food and mutual defense against other savage groups. His 
mate was only of value in helping with the drudgery and rearing his young. 
Only when primitive forms of agriculture and the domestication of animals 
evolved could the intelligent savage graduate to tribalism. 

In the last editorial, John Campbell was wrong in labelling the North 
American Indian as barbarian. First, there were dozens of groupings and sub- 
groupings. Many of them had agriculture and domesticated animals and had 
therefore advanced to tribalism. Many others, however, were only hunters and 
food gatherers and so were savages. 

Species evolution also plays a large part in the differences between the In- 
dians and their European invaders. During the last Ice Age, about 15,000 years 
ago, water levels were lower, due to the accumulation of ice covering the 
planet's land surface. Primitive Asiatics crossed the then dry Bering Strait and 
moved into the American continent. 

Thus cut off from the interaction between diverse cultures in Asia and 
Europe, they remained at a Stone Age level of development. They knew 
nothing of metal working and so worked with stone, saplings, skins, bone, etc. 
They never used the wheel and their only pack animals were dogs and squaws. 

At the coming of the White man their intelligence was lower than his. Their 
primitive social systems required only strength and agility on a day-to-day 
basis. Abstract intelligence serves little purpose for survival on such a level. 

Thus, natural selection chose the physically strong and the agile to 
survive. Intelligence beyond that needed to outthink a bison was no more 
necessary in the matter of selection than was artistic ability. In all life forms, 
intelligence is only a tool. It simply doesn’t enter into the process of natural 
selection unless it is critical to survival. 

Many Indian groups were quite civilized, such as my ancestors, the 
Cherokee. Even before the coming of the Whites, they were farmers and liv- 
ed in log homes. They were intelligent and most had evolved to the level of 
citizen. Individualists with a healthy streak of barbarism, they sided with the 
British during the Rebellion and fought on both sides during the Civil War, 
the southern faction including many slave owners. 

But for John to label pre-tribal savage Indians "barbarians," contradicts his 
own definition. Indians at the tribalist level were enslaved, not by Whites, but 
by other Indians. Savages such as the Sioux, Comanches, Cheyenne and 
Apaches could no more be enslaved than could wolves or coyotes be broken 
to herd sheep. They had neither the intelligence nor the social maturity to be 
pressed into any useful occupation, even to their own advantage. 

Incidentally, over the generations since the Whites came here, most of the 
savage Indiems were wiped out. Their descendants have, through neitural selec- 
tion, evolved to tribalism. 

The modern savage is as primitive and useless as the original Apache. He 
is, invariably, a predatory criminal. Muggers, armed robbers, theives and 
suchlike are savages. 

Like the primitive savage, he gathers and hunts, but among the populace. 
Like a small child, he takes what he wants, giving nothing in return. Thus, 
he is a total predator, a criminal with no value to society. Once his actions 
have become recognized as a habit pattern, he should be sterilized and isolated 
or destroyed. 

The savage personality is a genetic throwback to the Stone Age. He is like 
a child who has not grown mentally above the age of four. Whether his 
savagery is an actual genetic defect or a result of Minimal Brain Damage, he 
is seldom worth any efforts toward rehabilitation, (read “Minimal Brain 
Damage," Vol. 1, page 57 of THE SURVIVOR). 

John Campbell’s definition of the tribalist is as accurate as any I could give. 
But with his definition, one can hardly escape the image of a skin-clad primitive 
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honor. A tribesman doesn’t have per- 
sonal honor, because he doesn’t have 
personal responsibility; breaking 
tribal taboos is evil, sinful— not dis- 
honorable. 

Every organism must seek survival 
of its type ; if it doesn’t, it is of no im- 
portance whatever in the scheme of 
things. For it’s not long for this world, 
if it doesn’t seek survival! “Security” 
is a generalized term, essentially 
meaning simply a sense that survival 
is assured. Where the Tribal type 
found security in the ancient, stable, 
wisdom of the rituals— or finds it in a 
Master who orders him, and takes re- 
sponsibility for him— the barbarian is 
his own source of security. 

Actually, of course, a sense of secu- 
rity has nothing whatever to do with 
actual safety. For example, there’s 
nothing like a good, solid lethal dose 
of morphine to make a man’s worries 
and fears ease away. A cat might well 
curl up comfortably on a nice, warm 
mass of radioactive matter, thermally 
content while the gamma radiation 
tore it to pieces. 

The barbarian takes personal re- 
sponsibility— and his security lies in 
the absolute, unshakable certainty that 
he is Right, Wise, and Capable. 

This makes it exceedingly difficult 
to teach him a damn thing. Since he’s 
already Right, obviously he has noth- 
ing to learn— and if he isn’t right, 
you’ve just destroyed his sense of secu- 
rity. To accept that insecurity means, 
to him, that he is lost without direc- 
tion, without a way to recover himself. 

He has a strong sense of personal 
responsibility . . but no great sense 

of responsibility for others. Fellow 
barbarians not only don’t ask him to 
take care of them, they’ll damn well 
kill him if he tries to take them over. 
And you can not be responsible for 
something, or someone, you have no 
control over. 

The barbarian type evolved, and 
evolved civilizations. They demean 
the tribal type— those cowardly, sub- 
human slaves, who will take orders 
from another man! They know that 



trapped in a particularly rigid caste system. 

Instead, imagine our tribalist in modsern dress, driving a Chevrolet to his 
job on an assembly line. Although some tribalists may be intelligent, the 
average is dull normal. 

Tribalists are owned by their respective societies. They maintain the system 
in the push, pull, lift categories of labor. They have as many children as biology 
allows and eventually swamp any system with their incompetent strain of homo 
sapien. 

A system which has matured to where automation and computerization of 
its maintenance does away with the need for these dimwitted brutes should 
sterilize them out of the species. But just the opposite happens. They are 
honored as humans. They are nurtured and cared for at staggering public ex- 
pense, along with their blighted young. 

Without the increasingly dependent tribalist, the citizen and the barbarian 
could use our surpasses to create a progressively refined utopia. But not on- 
ly the surplus, but the system's working capital is squandered for their upkeep. 
This beggars systems and keeps them on a constant war footing as each 
system competes for resources to maintain their increasing burden of in- 
creasingly parasitic tribalists. 

The tribalist is fixed in a state of arrested adolescence. He does not have 
the mental equipment to work without supervision or to accept responsibility, 
since he is but a cog in any work situation. 

Now we come to the citizen, supposedly the pride of the system, but in ac- 
tuality, its most serious menace. 

The citizen is generally supportive, adaptable, creative and the real mainstay 
of any system above the agrarian. The citizen’s flaw lies in his identification 
with the tribalists. He is reared with the attitude that he must protect and sus- 
tain his less fortunate brothers. Their religions and traditions are part of his 
programming, for better or for worse. 

As John Campbell says, the citizen is only one step ahead of the tribalist. 
Not nearly far enough ahead for him to discount them as necessary to his 
fulfillment as a human being. They are the foundation on which he builds his 
life and so the citizen is too often incapable of rejecting them. 

“All men are created equal," “We are all in this together," “The brotherhood 
of man” and other negative populist attitudes are the guides by which he is 
literally enslaved by his inferiors. He believes that they are his natural 
responsibility. 

Neither the savage, the tribalist nor the barbarian really identifies with those 
who are of no benefit to his progress in life. In truth, they all see society’s losers 
as competitors, simply using up what they feel they deserve or could earn 
without unfair competition from those who have nothing but needs. 

But to the citizen, the inferior is a sacred burden; a trust. The citizen is thus 
challenged to perfect a system kept imperfect by hordes of parasites. The at- 
tempt is always at the expense of the competent and simply delays the in- 
evitable. And the inevitable is either a nuclear culling or a coast-to-coast New 
Delhi or Calcutta. 

The chickens have finally come home to roost and our system is in serious 
trouble. No system so overburdened with social dependents and run by 
mediocrities can long prevail. Not only our system but every diverse system 
on our planet is failing to cope with the realities of natural law. 

In our country there are nearly 250 million people. Nearly 50 million of our 
work force of 100 million are Federal, State or Municipal workers, paid out 
of taxes. Only about 60 million workers are depended upon to pay for the 
upkeep of our 80 million-plus, social dependents on welfare, medicare, Social 
Security and various pension systems and subsidies paid for by an ever 
decreasing number of productive workers. 

Like herds of any of the lower animals, the populations of our planet have 
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they, and only they, are Right and 
Wise. 

Characteristically, the barbarian 
cannot work for a living. It’s psycho- 
logically impossible for him. He can, 
and will, fight for something he wants; 
that’s honorable. Any form or varia- 
tion of fighting is good, honorable, 
and manly. He can fight with swords, 
spears, or machine guns, or with argu- 
ments, or schemes and plots. He can 
get what he wants by threats, black- 
mail, extortion, or gift. (Which he 
considers a form of extortion; obvi- 
ously the giver feared him and his 
power.) He can plot, scheme, and 
labor at a plan to gain his ends— but 
he cannot work for it. 

He can risk life, health, or crippling, 
labor twenty hours a day for weeks 
digging a tunnel to penetrate to some- 
one else’s treasurehouse; that is hon- 
orable, manly, tolerable because it’s 
a form of fighting. But he can’t work 
in a mine to dig out gold from Na- 
ture’s treasurehouse; that’s unmanly, 
demeaning work. Work is what slaves 
and women do. An honorable man can 
hunt, fight, and plot— but not work for 
economic productive ends. Only slaves 
and women do that. 

The European nobility, until rela- 
tively recently, held precisely that at- 
titude; it was demeaning and dishon- 
orable for a nobleman to engage in 
trade— i.e., to do anything econom- 
ically productive. 

The American Indians, when white 
men first arrived in the United States 
area, were true barbarians. They did 
not, and could not, work for a living. 
The colonists confused them acutely, 
because they worked for a living . . . 
and a few preliminary skirmishes es- 
tablished very definitely that the col- 
onists were not cowardly weaklings, 
not the demeaned slave type. 

The colonists, however, found that 
the North American Indians could not 
be enslaved; the Spanish tried it, and 
were murdered for their pains. In the 
United States central and eastern 
areas that is; in the Mexican-to-Chil- 
ean areas, the Indians had advanced 
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simply outbred the carrying capacities of our planet’s social, economic and 
ecological systems. 

There are nearly five billion people on earth. Not only are there too many 
people, but most of them are not up to meeting the challenge of enlarging 
the productive capacities of our systems. 

Intelligence and overall competence is declining disastrously. Even our 
mediocre politicians are protesting our frivolous, silly, and imbecilic students 
and our schools, which do little more than babysit those unable to learn useful 
skills. 

Something has to give, and as with every past overburdened and unbalanced 
system; the bell is tolling. 

Today, over 40 wars further ravage the Third World. Destitute refugees from 
war and economic prostration are beginning to swamp the economies of every 
industrial nation. 

Whole towns are evacuated because of chemical pollution. Acid rain, a result 
of manufacturing for so many people here and for export, costs over two billion 
dollars a year in the U.S. alone in erosion of our buildings and monuments. 
It also destroys all life in many of our lakes and streams and even denudes 
our forests and threatens our croplands. Added to all this, the weather is in- 
creasingly turning on us, destroying homes and businesses as well as 
croplands. 

No one who can read this has failed to see the degenerative processes 
shown in living color on every news program. 

Most positons of authority on this planet are held by citizen types. Seeking 
only stopgap solutions and then only for their own dependents, world citizenry 
has become an actual threat to the species. Politicians, doctors, lawyers, 
bureaucrats, society's fair haired boys, are actually the most dangerous 
enemies of the species today. 

Take for example, the most respected citizens of our society, the doctor 
and the lawyer. Medicine and law require the highest intelligence, on the 
average. 

The kindly doctor occupies himself largely with saving those whom Nature 
dictates should be taken out of the gene pool. The doctor, however, fights 
Nature by improving the chances of the genetically blighted long enough 
for them to pass their defective genes to the next generation. 

Progressively, generation by generation, doctors have lowered the quality 
of the species. Moreover, their work among the underachievers has simply 
served to swamp society with a perpetually expanding population of 
dependents. 

Medical missionaries have wiped out epidemics in the poorer nations which 
had, up until then, served as culling agents. In taking away these natural restric- 
tions to unwanted population growth, doctors have caused far more suffering 
than had they let well enough alone. 

Whereas there was some suffering, now it is universal as those saved from 
Nature’s culling agents have proliferated to an alarming degree. Thanks to 
our citizen doctor, malaria no longer takes one out of ten. Instead, about eight 
out of ten are in danger of outright starvation. 

And so they film mobs of pot-bellied, fly-blown African children, just waiting 
to die. Meanwhile, their tin-pot dictators organize the starving adults to war 
against the surplus populations of their neighbors. 

I don't mean to give the impression that any preventable suffering is accep- 
table. Doctors must relieve suffering and promote the physical and mental 

wellbeing of everyone. But the price for the care of the underachievers and 
genetically blighted should be sterilization, for their benefit and that of the 
species. 

The citizen lawyer must guarantee a hearing and justice for everyone ac- 
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to the third stage of cultural evolution 
—the citizen stage— and could be en- 
slaved. Because a citizen can work for 
a living, and be creative, and be re- 
sponsible for himself. 

So the primary characteristics of 
the barbarian are that he is intran- 
sigent^ sure of his unarguable right- 
ness, and that he cannot work for a 
living, but can only fight— in one vari- 
ant form or another— for what he 
wants. 

The third level of cultural evolu- 
tion so far is the citizen; he differs 
from the barbarian thanks, largely, to 
the barbarian's millennia of tutelage in 
“How To Learn a New Way Of Life 
... or Die !” The Citizen is marked by 
a flexibility of thought, of value sys- 
tems, and of learning-processes that 
the barbarian doesn’t have. The citi- 
zen can work for a living— he can be 
economically productive. (The bar- 
barian can be an artist or an armorer, 
incidentally, but not, for example, a 
farmer, a machinist, or a chemist. The 
artist is expressing his own opinion; 
the armorer is making the sword he 
plans to use.) 

The citizen is able to consider and 
evaluate someone else’s ideas, as well 
as his own. He not only has a sense of 
responsibility for himself, but feels 
responsible also for others. And the 
citizen is the first level of humanoid 
that has been able to live with a sense 
of insecurity. He can think, and not be 
sure his thinking is necessarily right. 
This is what makes it possible for 
even an adult citizen to learn an en- 
tirely new way of life, even one he 
does not want. 

Now comes the truly important 
problem— the true Menace of the Bar- 
barian today. 

The Barbarian is not adaptable, has 
no sense of responsibility for anyone 
else, and wants to fight, not work, for 
a living. 

A barbarian is not necessarily a 
stupid lout by any means. That be- 
havior pattern can apply to any indi- 
vidual, without distinction as to race, 
creed, color, or l.Q. The barbarian 



cusefl of a crime. But all too many lawyers are merely apologists for criminali- 
ty. The criminal is the hero, noble but underprivileged, his every rotten act 
a protest against a system which took away his birthright. So conscious of 
his rights are lawyers that lest any injustice touch him, the suffering and/or 
death of his victims must be ignored because of meaningless technicalities. 
As often as possible, he is released to repeat his crimes and worse, to 
reproduce his criminal kind. The lawyer not only protects many savages from 
justice, but further pollutes the species with an atavistic breed an outraged 
society would do better to exterminate. 

So the doctor and the lawyer, the most admired of our professional class, 
are actually trained to save the worst at the expense of the best. As a group, 
they are a tangible threat to the species itself. 

Of all the citizens who are well-meaning but destructive to the species, politi- 
cians are the worst. These vermin are usually well educated, however stupid, 
and fanatically dedicated to getting re-elected. 

Since their terms are from two to four years, they don't need to plan far 
ahead. No matter what waste and misery their re-election boondoggles cause, 
they seem to honestly believe they can iron out any difficulties after their re- 
election. If they fail, they simply say the measures were necessary because 
of the mess created by their political opponents. 

As an example, note the massive shoring up of our fractured economy by 
our super citizen President Reagan. The 1983 bill for Social Security, medicare 
and various other useless domestic programs cost the taxpayer $479.8 billions. 
Estimated costs for insuring the loser vote in 1984 is $493.9 billions. What 
with the mounting deficit and the ridiculously expensive social programs, if 
the economy makes it through the next election, inflation will wipe us out. 

The reasons for these costs are the citizen’s identification with those he 
feels obligated to preserve; the unfit and the unnecessary. The political 
citizens’ present pet project, *The right to life,” shows how even compassion 
can be perverted. 

Only Nature determines the right to life. All the citizens’ efforts to prolong 
useless life or to bring more of it into the world simply leads to perpetual suf- 
fering and waste. But prolong it they will, and usually in the name of Christianity. 

I’d have nocomplaint against Christianity if its adherants stuck to its original 
format. It was simply a prepartion for an afterlife with rules of conduct concer- 
ning people already here. But when any religion is used to add genetic and 
social defectives to our culture and species, it bears re-examination. 

There are literally millions of unwanted children in the U.S. who are physically 
and sexually abused, poorly clothed and inadequatedly fed. If the Christian 
political citizen were truly compassionate, he would address his humanitarian 
efforts to this sector. 

The pious hypocrite, Senator Jesse Helmes, shows no compassion for live 
children. His efforts go toward adding more hungry mouths and abused bodies 
to our welfare roles. He believes that the abortion of unwanted and therfore 
automatically rejected children born to usually defective parents, is murder. 

Although Helmes’ Bible doesn’t mention the willful termination of pregnan- 
cy, this redneck Jesus presumes to speak for his god. He does so out of ig- 
norance of the subject. 

Exodus 21 :22-23 says: 

22 If men strive, and hurt a woman with child, so that her fruit depart from 
her, and yet no mischief follow: he shall be surely punished, according as the 
woman’s husband will lay upon him; and he shall pay as the judges determine. 

23 And if any mischief follow, then thou shalt give life for life 

In short, if a man causes a woman to miscarry and lose her child, he is simply 
fined. If “mischief follows, which could only mean the death of the woman, 
he dies. 

So the writer of Exodus obviously didn’t consider the unborn fetus to be a 
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can be enormously intelligent . . . and 
still be a barbarian as specifically 
defined by the behavior pattern given 
above. 

Perhaps the all-time high example 
of a true, high-intelligence barbarian 
was Socrates. That may sound out- 
rageous— but run it over for data! 
Socrates would not work for a living; 
his wife and children got along as best 
they could, for he had very small sense 
of responsibility toward others. (A 
man can talk a fine game, and not be 
able to play it at all. I learned a lot 
about the fundamental nature of eth- 
ics, morality, and honesty from a man 
who’s an amoral psychopath; he 
could consider these matters with a 
degree of objective detachment I hope 
never to achieve.) Socrates could fight 
endlessly— argumentatively, or as a 
warrior against Sparta. But he did not 
engage in any economically produc- 
tive activity, except bumming from 
his friends. He was intransigently and 
unshakably certain he was right; he 
“had a demon who told him” when he 
was right. 

Socrates showed every characteris- 
tic of the true barbarian personality 
pattern— and the fact that he was enor- 
mously intelligent has nothing to do 
with that fact. 

On the other hand, Aesop, who was 
a slave, showed the pattern of the true 
citizen. He was highly intelligent also 
—but that is a completely independent 
variable; citizens can be low-grade 
morons, or ultra-high geniuses. Aesop, 
however, could adopt many view- 
points, many value-systems, as he did 
in his fables. And he could accept slav- 
ery, and still remain mentally sound 
and accomplish things. 

The barbarian is the greatest men- 
ace to civilization today because he is 
inside, not outside, the culture. The 
barbarian can be intelligent, can plot 
and manipulate with immense skill . . . 
and utter self-centered trickiness. He 
has a strong sense of personal honor— 
which includes the honorableness of 
being too tricky for your opponents to 
trap. The barbarian’s sense of honor 
is powerfully dominant over his ac- 



living being with a soul, regardless of its potential. Otherwise, the man caus- 
ing the miscarriage would have forfeited his life. If the Bible was inspired by 
the Creator, then the Creator doesn’t consider the unborn an entity but only 
a potential shell or vehicle for an entity. 

My editorial on page 57, Vo. 1 , of THE SURVIVOR showing diagrams from 
Psychology Today proves a child is not human before its brain cells are pro- 
perly linked up. Before then, humanity, the level of consciousness and 
awareness which differentiates us from the lower animals is impossible. 

So neither the Bible nor science supports the idea that the unborn are 
“human,” despite their potential. So to force an ignorant, impoverished and 
usually defective woman to complete an unwanted pregancy is not only cruel 
and inhumane, but an injury to the species. (See ANTI ABORTIONISTS, 
RIGHT TO LIFERS OR GUARANTORS OF DEATH, page 455, Vol 3 of THE 
SURVIVOR). 

Jesse Helmes is too ignorant of the Bible to be a spokesman of its tenets. 
His only real link to Christianity is in the Bible belt where he solicits the votes 
of the uneducated. But like most citizen politicians, this short-sighted monster 
considers himself a true humanitarian while causing untold harm both to 
children who ought not to be born, and to the species itself. 

Another citizen actively threatening the species is the real Adolph Eichman 
among American politicans, President Ronald Reagan. (In case you are un- 
familiar with Eichman, he was a German concentration camp commandant 
accused of imprisoning many innocent people under particularly brutal 
conditions). 

During the ’60s I had occasion to talk several times with George Lincoln 
Rockwell, leader of the American Nazi Party. He was quite intelligent and a 
true barbarian, albeit of a negative strain. However, he was no more a Na- 
tional Socialist than my dachshunds and was so vulgar he could never have 
attracted decent barbarians who would actually implement whatever system 
he might have settled on had he not gotten shot. 

Anyway, once we were talking about the treatment of felons preying on socie- 
ty. We agreed they should be destroyed. Then he cited special cases such 
as those convicted of crimes against children. I was almost shocked by his 
plans for them. He would have had their arms, legs, eyes, eardrums, tongues 
and sex organs surgically removed. Then, fed intravenously, with waste tubes 
attached, he would have simply put them on shelves and let them meditate 
on their sins for however many years they had left. 

Ronald Reagan is worse in actuality than Rockwell was in his fantasies. 
Rockwell’s victims would have been deserving of extreme punishment, but 
Reagan's are totally innocent children. 

About a year ago a child was born with part of its internal organs outside 
its body. It was hopelessly retarded and had no potential for growth and 
development. For the duration of its futile existance it would have been a 
vegetable with no brain in which to store knowledge or with which to 
communicate. 

Imagine you are totally wiped out with alcohol or drugs. You're still in there 
but the impressions you get through your brain are totally distorted and any 
communication you might want to make is unintelligible. You'll be all right 
tomorrow, but what if that was to be your permanent condition? Who would 
have the right to condemn you to such imprisonment for the rest of your life? 

Or say everyone was allowed only one automobile for life? What if you get 
a lemon? There you are, barely able to chug out of your driveway, a constant 
traffic hazard with no brakes, horn, barely functioning engine. You couldn’t 
go on the freeway and, while everyone else was out there tearing around, you 
would spend the rest of your days in some garage or body shop. Wouldn't 
you rather junk the car and take any other alternative? 
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tions— he will kill himself for honor. 
But it doesn’t happen to include hon- 
esty as part of honor. 

Honor, to him, is achieving a high 
standard of living by fighting for it; 
dishonor is working for a living. (This 
may be a very subtle point to an out- 
sider; Socrates would have been able 
to teach at a university without con- 
sidering that he was demeaning him- 
self by working— but wouldn’t have 
been able to accept a job with a cor- 
poration as a mathematician.) A 
shyster lawyer can be a barbarian; 
typically, to him, the law is a system 
of strings with which to weave traps 
for others. 

The menace arises from this factor; 
he has a sense of honor, but no sense 
of ethics, and no adaptability. The 
citizen is the type that builds civiliza- 
tion; the type that can work produc- 
tively, can adapt his views so that he 
can integrate and work with others 
who have different viewpoints, differ- 
ent ways of life, different value sys- 
tems. 

The citizen can adapt. 

The barbarian can’t adapt. 

When citizen and barbarian come 
into conflict within a culture— it is in- 
evitable that the citizen will tend to 
adapt to the barbarian because he, 
alone of the two, can adapt. 

The citizen will learn barbarian 
manners from the barbarian; the bar- 
barian will learn nothing from the 
citizen. 

But the barbarian will learn how to 
defeat his enemies— the citizens. He’ll 
learn how they can be tricked, coz- 
ened, argued into corners, and conned 
into nonsense. He, who doesn’t have 
any sense of responsibility for others, 
will keep assuring the citizen that he 
must feel responsible for others. 

The barbarian won't work— and will 
insist to the citizen that citizens should 
feel responsible for the unemployed 
barbarian, and should support him in 
the style he’d like to become accus- 
tomed to. 

Hitler was a barbarian; the Anglo- 
French leaders were citizens, and 
were conned into giving up Czecho- 



Back to the blighted baby; it had been the practice that such babies were 
denied nourishment so that they would die. Humanity dictates that such babies 
should be given a shot of something rather than add to their misery through 
starvation and neglect. 

But that's not the real point. The real point is that some Goody-Two-Shoes 
degenerate in the hospital was able to attract Reagan's attention to the fact 
that the baby was being written off. So our monster on the white horse decreed 
that all such babies should be kept alive no matter what it took, even if such 
prolongation of useless misery beggared the parents or cost the taxpayers 
literally millions of dollars. 

You must have seen films of the Baby Jane Doe a while back. Her non- 
functioning brain was three times normal size, she had no eyes and her little 
limbs would never let her move about or grasp toys she couldn't have seen 
anyway. 

Surgery might have kept her breathing for years and her parents were 
against it. But they had no say in the matter. Reagan and his Ilk would not 
only put the burden of permanent misery on the baby, but force the parents 
to care for it to the exclusion of healthy children. Luckily, it died. 

Regardless of what you might think of Rockwell, his victims would have been 
criminals. Reagan's victims are innocent of any wrongdoing. So who is the 
more callous, Rockwell or Reagan? 

Nature, or God, if you will, has set laws by which physical organisms func- 
tion for the benefit of the Individual and the species. If the organism is non- 
functional, natural law decrees it must be eliminated. But Reagan has outlaw- 
ed Nature, or God. 

It is necessary and normal to show love and compassion for the helpless. 
But the policy of saving genetic dregs imposes an unfair burden on the families 
and the taxpayers. Worse, It often preserves genetic defectives long enough 
for them to further pollute the gene pool, the most valuable asset of the 
species. 

If you examine most of the problems threatening today's systems, you’ll find 
Goody-Two-Shoes citizens behind them. The citizen is invariably trapped in- 
to a belief system which gives him a god-complex concerning his lesser en- 
dowed fellows, the tribalists. 

Of course, the citizen is also the greatest exploiter of the tribalists. Through 
his religions, politics and economic systems he has enslaved nations while 
enforcing the tribalists concept of the greatest good for the greatest number 
That concept works only through the individual's freedom to develop and ex- 
press all his positive traits. But when it enslaves the individual of quality to 
the physical needs of those born to no purpose, it becomes a tyrannical waste 
of both valuable people and unrenewable resources. 

Enter the barbarian: 

John Campbell gave a very good description of barbarians, but he tended 
to lump the superior barbarian in with the inferior savage. Thus, although he 
credited the barbarian with the qualities of personal responsibility and honor, 
he still labelled those of savage behavior and characteristics as barbarians. 

You can’t have it both ways. The savage is the most primitive member of 
any society. His brain is either unformed or warped so he is unfit for sustain- 
ed effort on his own behalf. Therefore, he has no choice but to reach out and 
take. 

The savage is inferior to the task of contributing to the needs of the tnbe 
so he is worthless to them. Of course he has no sense of personal respon- 
sibility since he is still a child in a state of arrested development. 

In wars and social upheavals it often happens that, since a savage knows 
no limits, he is appointed to jobs only a brute will perform. So John labelled 
such savages as Hitler, a barbarian, along with any other losers who make 
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Slovakia, in 1938. 

However . . . Churchill was a citi- 
zen, too— and when a citizen refuses 
to be conned, recognizes the barbarian 
as inherently incapable of productive 
effort, co-operation, or adaptation, the 
citizen’s greater range of abilities can 
fairly surely destroy him. 

The barbarian wants to fight for a 
living; he likes life only in those 
terms. 

The citizen is a past-master barbar- 
ian; he’s gone through that stage. He 
can fight— if he realizes that that is the 
necessary answer to the intransigent, 
self-centered, honorable-but-dishonest 
barbarian. 

The great menace of the barbarian 
is that the citizen can adapt to the bar- 
barian— and civilization, which de- 
pends on citizens, disintegrates shortly 
afterwards. 

The Tribal type, a civilization can 
use; the tribal pattern individual will 
work, and work honestly and faith- 
fully. He is not creative; he seeks the 
security of routine and tradition. But 
remember, these personality pattern 
types have no correlation whatever 
with intelligence , race, color , creed , or 
physical shape , because they are indi- 
vidual characteristics. (Race does 
enter— but solely on a statistical basis. 
Cultural evolution, remember, acts as 
a selective breeding mechanism, and 
produces a strong selection of statis- 
tics in the resultant group. Such a 
selected group will not show a Gaus- 
sian distribution, naturally ! ) 

One can find a pure tribal-pattern 
individual with an l.Q. of 175, a pro- 
fessor at a University, where he is pa- 
tiently, faithfully, and competently 
carrying on the highly intellectual tra- 
ditions of his scholarly field. He’s 
still a tribal type, however intellec- 
tual a tribesman he may be! He will 
have the virtues of loyalty, honesty, 
and patience— but will be entirely non- 
creative, and will oppose all sugges- 
tions of change in the traditions and 
rituals of the University or the field he 
is engaged in. 

Or the highly intelligent tribesman 
type may be a chemist, doing quality- 
control analyses, checking to see that 
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a name for themselves after a career of brutish exploitation. 

A barbarian is simply an individualist. He thinks his own thoughts and im- 
plements his own programs. Being superior to the tribalist, he won’t play their 
communal games so they reject him. He wont work with the citizens’ commit- 
tees by which they seek to enslave everyone to the common good, so he’s 
considered unadaptable. But why should he adapt himself to systems set up 
for others, wherein he is just an unimportant cog working far below his natural 
capacities? 

The barbarian, having little or no interest in the standards imposed by 
mediocrities goes his own way. And when a system serving only his inferiors 
is closing in on him, threatening his own liberty on behalf of those to whom 
liberty is only a frightening separation from whatever despotism they are us- 
ed to, the barbarian rebels. 

Throughout history, most of those who have broken new ground in science, 
industry, invention, the arts, exploration, warfare and social progress, have 
been barbarians. They were simply men who followed their own vision. 

The citizen simply wants to fit into and serve or exploit whatever system 
he has. To him, the barbarian is indeed an uncooperative lout and even a social 
traitor. He realizes, often unconsciously, that the superior person, individualist, 
groundbreaker and natural warrior, is a threat to his own ambitions. 

The citizen cries crocodile tears at the suffering of our millions of unwanted 
children. But he encourages more such births since some might survive to 
vote for him. Or maybe he has stock in a diaper factory. The barbarian doesn't 
need to exploit suffering inferiors to make his living. 

At this time, while the central authority is still intact, the barbarian can only 
selfishly stock up for himself and his loved ones. But in the event of a nuclear 
war or total socio-economic collapse, the surviving barbarians will take over 
as a matter of course. 

This takeover will be much like that implied in Ayn Rand’s “Atlas Shrugg- 
ed." Most of her lead characters are true barbarians. Like most of our foun- 
ding fathers, her characters refuse to contribute to an exploitive system. 

Whereas our barbaric founding fathers actively fought to overthrow the 
British exploiters of themselves and their fellow colonists, Ayn Rand’s 
characters simply withdrew. Withdrawal is our only option at this point. 

Withdrawal is simply a strategic retreat in the face of the citizens’ overwhelm- 
ing strength, backed up by their masses of tribalistic marching morons. We 
need neither the citizens locked into their monstrous establishment nor their 
tribalistic goons made worthless by a system needing fewer hands and dull 
brains. 

In order to inaugurate the next step in the evolution of human civilization, 
which would be the systematic culling of social dependents and predators, 
barbarians must withdraw and consolidate their strengths. This will require 
relocating to rural areas and becoming increasingly independent of our doomed 
system. 

As a barbarian, you might have some idea of taking over your territory after 
the central authority has collapsed. This is fine if you have a broad frame of 
reference and can supply your followers with the technology they’ll need to 
rebuild. 

Just being armed to the teeth will only make you a target. After all, weapons 
are so common that if that's all you have, you will just be another armed 
hooligan. You will have to be purposeful and useful to those you need in order 
to implement your own ideas. 

The best system you can implement directly following the collapse is one 
which tests the ability of the competent to survive without interference. Thus, 
you would have to give those around you the choice of occupations which 
would make them independent of everyone, including you. 

No better foundation for a system for developing the talents of barbarians, 
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the company product does in fact meet 
ASTM standards test #237-B-2, or 
the relevant MIL specs. Here, his in- 
herent lack of creativity is one of the 
highly desirable features of his na- 
ture; when a man is supposed to check 
something against an established 
standard test, originality, creativity, 
and ingenuity are the last things 
wanted! The new, shorter, and easier 
test he invents may be wonderful— 
but it is not ASTM standards test 
#237- B-2, which is what the contract 
calls for! 

A citizen could do the quality con- 
trol job, because he can appreciate the 
necessity of the noncreative viewpoint, 
and adapt to it. He’ll be uncomfort- 
able, though, because in such work 
he’d be using less than his full poten- 
tial. 

The one who absolutely could not 
carry out the job would be the bar- 
barian personality; being rigidly lim- 
ited by someone else's orders is dis- 
honor, it’s intolerable . . . he’ll break 
out because he cant work that way. 

The menace of the barbarian lies in 
his intransigence, coupled with high 
intelligence, argumentative persua- 
siveness, and pleasure in fighting. The 
citizen, because he is adaptable, will 
gradually adapt to the barbarian's in- 
transigent demands, because the citi- 
zen cannot continually fight off the 
barbarian and accomplish the pro- 
ductive things the citizen yearns to 
achieve. 

The citizen fights only to accom- 
plish; the barbarian fights to enjoy the 
fight and to win. In argument, the 
citizen seeks to find the truth— the bar- 
barian seeks only to win. The barbar- 
ian has an intense sense of honor— 
and neither honesty nor truthfulness, 
morality nor ethics. But he will call 
upon the citizen to be moral, ethical, 
honest and truthful continually. 

The barbarian well knows that the 
best weapon to use is one that can hurt 
your opponent— but which cannot 
touch you. 

Until the citizen realizes that self- 
defense is not only an ethical right, 
but also an ethical duly , he will yield 
to the barbarian simply because he 



or individualists, if you prefer, is the 19th and early 20th Century science and 
technology known as low technology. 

Low technology embraces farming, light industry, and cottage industry. 
Although producing plenty for the actual producers who can trade with other 
enterprising individualists, little real surplus would be generated. 

(The overall layout for such a system is found in the five volumes of THE 
SURVIVOR. There are hundreds of trades and light industries easily im- 
plemented by the intelligent layman. You can use these ideas, mostly by bar- 
barians of a few generations ago, to start your own dynasty. You can also 
put others to work duplicating the old processes). 

The great surplusses generated by our wasteful and ecologically destruc- 
tive system would no longer be there to be used by citizens to simply preserve 
the bodies of those born to no purpose. Initially, the weak and dependent would 
die off and only the strong and purposeful would prosper. 

By the time society redeveloped and grew to a high level of agricultural and 
industrial productivity, future surplusses could go toward the betterment of 
the species. The savages will have died or been killed off. The tribalists who 
survive can be sterilized, as their issue is not only unimportant, but a drag 
on progress. 

Citizen type children could be encouraged to excell at what they do and 
constantly expand their frames of reference. They should be taught their only 
social responsibility is to produce as good a product as they are capable of. 
Once they learn to adapt to the standards of excellence demanded by bar- 
barians they will lose their identification with tribalists and savages. 

Then there will be plenty for all who can earn it. There will also be plenty 
for those too lacking in ability to support themselves. But since social 
dependents will be sterilized, society’s burden will be negligible and the species 
will gradually strengthen. 

Within a generation there will be few savages and not many social 
dependents. With the gradual reorientation of the citizen types there should 
not be another citizen menace for several generations, if ever. Then, there 
will be such scientific and social progress that the cycles of growth and decay 
of civilizations could be replaced by an ongoing system of refinement of both 
man and his life support systems. Space science and its spinoffs could give 
the species lasting socio-economic benefits instead of the short-term economic 
benefits generated by wars. 

When barbarism, or individualism, becomes the norm, your descendents 
will crew space ships and build cities out there. Only those who realize that 
life quality is all important and unproductive existence is a threat to the species 
will be considered fit to make decisions in the future. 



can adapt. 

The simplest sign of barbarism is 
the characteristic that they will de- 
mand , on moral-ethical grounds, that 
they be given something they claim 
as rights, but will not accept that it 
must be earned , must be worked for. 
They will threaten to fight for it, and 
will fight for what they want — but will 
not work productively to earn it. 

The essence of the barbarian ap- 
proach was boiled down very neatly in 
Hitler’s cry of “Guns before butter!” 

Guns are to fight with; butter is fuel 
for hard work. ■ 
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American 
Shells for Guns 

Scientific American — June 15, 1861 



We have received a pamphlet written by W. W. 
Hubbell, Esq., of Philadelphia, in which he claim* 
to he the inventor of the destructive explosive shell 
used in the American navy. He asserts that hi 1810, 
he made a verbal agreement with Col.. Uom ford, chief 
ordnance officer of the 1’nltcd States,, to Introduce 
and manufacture his shell for the Bervlcc, mid that 
100,000 have since been nia<lo. The agreement wan 
to the effect that he should receive one dollar com- 
pensation for every shell made, lmt on yet he has 
never obtained any remuneration. 1'idxhan, the 
French arlillery genius, who first introduced shell 
into naval warfare, preferred those of concentric 
form, and these are the kind now employed in all 
navies but our own. Hubbell's is un eccentric shell, 
claimed to be superior to those used in other navies, 
and it proved very destructive in blowing up the 
granite llogue Forts near Canton, in China, a few 
years since, by our naval forces. Mr. Hubbell com- 
menced his experiments with these shells in 1840, 
and on the 22nd Sept., 1842, ho fired three 32- pound 
shells from the battery at Sandy Hook, by order of 
the Navy Department, in the presence of Commodore 
Wadsworth. 

Formerly bomb shell* were all thrown by mortar* 
—a short wide mouthed gun set at an anglo of 45 ». 
These shells were thrown at a great elevation, and 
their range was obtained by different charges of pow- 
dcr in a back chamber of the mortar. Paixhan proc- 
ticully introduced the system of discharging shells 
horizontally from cannon, similar to solid shot. 

Firearms And Rifle 
Breech Loaders 

New York, Saturday, January 26, 1860 

The subject of firearms has engaged much public dis- 
cussion during the post few years, and it is now 
Attracting more attention than ever. Nearly all 
Europe appears to 1* an armed camp. England has 
two hundred thousand volunteer riflemen in constant 
drill; and at home, the notes of warlike preparations 
resound throughout the land For two centuries, the 
»reo yeomen of America and the sturdy Switzer* of the 
\lps were alone distinguished for skill with the deadly 
rifle ; but it ha* now U-o rm ihc weaj»ori of all armies, 
ami there is no nation which can claim preeminence in 
the skillful i im 1 of it. Tlic first correct writer on the 
* • **«• was Robbins mu Eiigli-h soldier who wrr.fr ui*on 
the ‘ object about a hundred years ago. He explained 
the defect* ol tin MTionih lx ned musket. dcM‘i|i*:d the 
principle'* "1 lh< rill*- planted oui its siqs ri>>rity, ainl 
dedup'd that, by whatsoever ainy it adopted. 

• wonderful <;(!«.< Is would follow. ' The theory of tin 
••iflc is tiow g» rurally known, an i roe advanhigca «< 
this weapon are duly nppror bated. Hut there arc great 
and essential varieties of rifles, and, of course, all 
cannot is? I’qimlljr good. There arc breech- loading and 
muzzle -loading rifles; thi-rc is the light English rifle, 
with its smooth tapering barrel: the heavy Swiss rifle, 
with its thick breech and muzzle; and the* long heavy 
Americ an rifle, with its octagon barrel. There arc also 
very great differences in the pit« h of rifle grooves, and 
other U'HtnrcH xvlndi are tai from luring unimportant. 
On these points much has l>cen writte n that is more 
discursive than instructive. J Chapman, author of 
the * Amof i*iin Hill.:.'' and Colonel Jacob, of the East 
India vim\ :m h:vp> among the 1a*st writers on this 
Mi'Tvl \ • ,, rh <•( utii 'i > on mu ill ,i i ms has also 



The Independent 
Citizens Army 

By Kurt Saxon 

( This editorial is one I wrote for the front of a catalogue of my books ten 
years ago. It is just as true today as then and my attitudes concerning political 
charlatans and paranoids have not changed. I stated then as now that joining 
“Patriotic" groups and showing hatred for our government is counterproduo ■ 
five. Our politicians and Dept of Justice are all too often incompetent but I 
have never known them to interfere in the legal activities of any individual or 
group). 



Dear Friend: 

You've probably been asked to join this group or that movement lest our 
country fall to the enemy. As times get worse you might be tempted. I was 
and I joined everything I could. In time, nearly everyone was named as the 
enemy. If we could only get rid of this bunch or that, we would be secure. 
In the meantime, we dedicated world-savers were nickled and dimed to a state 
of poverty by the heads of the outfit. But it was for the cause, you see. 

Of course, the cause seemed to center in the hind pocket of whoever claimed 
to have the answers. Also, the cause was about 80% propaganda, 15% wishful 
thinking and maybe 5% action. But no accomplishment. In the meantime, 
nothing changed except for the worst. 

I finally got fed up with supporting a bunch of paranoid bums and started 
looking for my own answers. I suggest everyone else start thinking for himself 
and cut loose from any similar groups taking away his time and efforts from 
preparing for his own survival and that of his family. 

The political parasites would leave you ruined when the time of chaos comes. 
In that time, the enemies they name now will be in just as bad shape as 
everyone else. 

So take their “enemies* with a grain a salt. You can’t hurt “the enemy” and 
tell you why. 

If the enemy was any identifiable group it would be against the law to at- 
tack them. Threats or attempts in that direction bring in police, and on occa- 
sion, the FBI and ATF. Anyone who is really serious cant get far enough in 
his activities to do any damage to “the enemy" as a group. He will only be 
jailed, or most likely, just be put under surveillance as a dangerous political 
activist. At that point, he doesn't do anything because he doesn't dare. 

After wasting years and money and effort against every group I imagined 
was the enemy I came to see them all as just mobs of people heading tor 
the same chaos as the rest of us. Their activists who stood out were just loud- 
mouthed, frustrated malcontents like I used to be when I was brawling with 
them. 

So I don’t believe any group is “the enemy”. I believe the problem is national 
and even world-wide degeneration. There are just too many people breeding 
dumber and more unfit offspring each generation. The more of such people 
bom, the more unrenewable resources are used up and the more our planet is 
polluted so that fewer oeoole can live on it. 

So where does all this leave you? As things get worse you wii be the target 
of moronic criminals, starving mobs and maybe even foreign invaders. Your 
neighborhood might be an island of relative plenty in a sea of chaoe and (mine. 

When that time comes, the more people like you spread around Ilia coun- 
try, the safer our country will be. 

In the meantime, the Law can prevent you from being effective against any 
named enemy. Soon, though, the Law will be helpless. They are hartfy sNtc* 
tive even now against criminals and the jobless, 
you can neither fight not imitate at this stage of the _ 

When these elements wear down the Law It will be your turn to howl. Then 
you can destroy those who threaten you. But not before. 
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Non lately in the fx>mi^r. 'feehanie* V"$a- 

zme, l.y W. Briilgo?. Adams a {mistical engineer and 
A-riter on mcchaiii: .1 subject*. Some of hi* view* are 
full of good w-nse, while others exhibit a want of 
thorough practical acquaintance with rifles. 

European writers on firearms seem to be unacquainted 
with what has been done in America by our gunsmiths. 
The conical or elongated Minid projectile, which hns 
become the favorite in Europe, is the old picket 
bullet used by American riflemen, with the addition 
of a chamber and plug in its stern. Adams’ says: “ All 
forcible expansion of leaden bullets within the harrel 
by the explosive action of the gas is a mistake— it 
wastes powder and alters the form of the shot into 
irregularities, tending to irregular flight.” He thus 
declares that the expanding bullet is not reliable for 
accurate shooting. We have seen several experiments 
made with the expanding and the old solid picket bullet 
loaded at the muscle, in which the latter always proved 
the most reliable. It must be acknowledged, how- 
ever, that the expanding ball has its advantages in 
warfare. With it, a soldier can 4ond his riAc as easily 
and as fast as a musket ; and if it is not quite so 
reliable, it it better for rapid firing than the solid hall. 
But It has no other advantage than this ; and above 
all things, certainty of striking should be the first 
object in firearms; quick shooting if wc can, but 
accuracy by all means. 

American first class rifles arc the best in the world. 
The foreign Enfields, Whitworths and Lancasters are 
far inferior to them. The reason of this is obvious. 
Rifle shooting hss been a favorite American amusement 
for i hundred yean, and It hss been a matter of 
national pride, as well as of security, to excel as marks- 
men. The greatest care and the highest mechanical 
■kill have been called into requisition on the part of our 
gunmnHhs to make perfect rifles, and they have been 
successful beyond all that Europe can boast. A Wesson, 
a James* or a Fish rifle is always a “ dead shot " in the 
hands of American marksmen: the instrument, when 
in proper order, never fails. 

At present, we believe that the mimic-loading rifle, 
with the tight Attlng conical bullet, is the most reliable, 
and the principles Involved in its construction are few 
and simple. The barrel should be of the best cloee- 
gTained cast steel, and its weight sufficient to give it 
■lability. It also appears to be advantageous to have 
the barrel of an octagon form, and of tho same diam- 
eter from end to end. When the charge expands in 
the barrel of a rifle, a series of undulations are pro- 
duced, which operate to give irregularity to the flight 
of the projectile. The angle* of the octagon rifle bar- 
rel tends to arrest these undulation*. This was dis- 
covered long ago by our backwoods’ marksmen; but 
this principle does not seem to be appreciated by most 
army officers, who have provided round barrels for 
their rifles. The size of the bore in rifles is a matter 
of convenience and choioc. The larger the bore the 
greater proportionately should be the weight of the 
barrel, to give it stability. The interior of the rifle 
should be as smooth and polished as the inside ol a 
steam cylinder, to avoid friction in the passage of the 
bullet. There is quite a difference of opinion as to the 
best length for rifle barrels. This is an important 
feature, because the pitch of the rifling is always in 
accordance with the length of barrel. The heavy, long 
western rifle, with its moderate spiral, is considered by 
many pereona to be the most reliable; while others 
assert that a Bhort barrel, with a slow starting spiral 
and an increasing twist towards the muzzle, is as reli- 
able, and is preferable to the long barrel. The number 
of grooves in a rifle is not of much importance — three 
are better than a dozen— provided the bullet to made 
to spin properly ; they should be as shallow as possible, 
however, to prevent windage. The German rifics have 
short barrels and a rapid twist. Colonel Jacob states 
that Vie found, \*y many experiments, that a barrel two 
feet long, with the grooves full and of a breadth equal 
to the lands, and giving a revolution once in three feet, 
woh equal to barrels two and a half and three feet long. 
The muzzle of a rifle should he perfectly true ; for if 
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So my advice is to gather a small group of like-minded Mends end prepere. 
Collect knowledge, guns, raw materials and food. 

Train together in relatively safe and legal ways. Join the National Rifle 
Association and local gun clubs. Attend gun ahowe and rifle ranges. Don't be 
too secretive about your group activities. Be open wllh the police. They won't 
approve, on principal, but so what? It’s your oounlry end alnce you don't in- 
tend to act until the police are helpless, it's no bueineet of theirs. 

Recruit a cop for your group if you can. He may keep you from making 
mistakes through ignorance of the law. And when he RnaHy throws away his 
badge in disgust he will be one of your beet 

Being fairly open in your aims will eliminate the paranoid fanatics, who are 
good for nothing anyway. Openness also keeps you pretty free from infiltrators. 
And you will be surprised at the things you can get away with which you now 
might think would land you in jail. 

A perfect example of the kind of outfits I have been suckered by is the Na- 
tional Association to Keep and Bear Arms, (NAKBA). I single them out not 
only because they are a perfect example but because they asked for it. This 
way, they serve me even better as an example than as advertisers. 

The following letter was sent to me by a person who claims to want a strong 
America. National Association to Keep and Bear Arms? Publishers of the Arm- 
ed Citizen News? Yet, their head boy rejected an ad for the Poor Man's James 
Bond; the single book which would make his every member the ultimate arm- 
ed civilian. And his reason? He didn't like my dedication in the sample copy 
I sent him. 
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Hr. Kurt Saxon 
At lan Formularlas 
P .0. Box 106 
Euraka, CA 95501 

Daar Nr, Saxon: 

Your raquaat to plaoa an ad in tho Armad Citlsana 
Maws waa conaldarad by tba Board of Diractorg. Aftar 
va axaminad tha book,' "Poor Man 1 a J«aa Bond", w# did 
not faal it waa acoaptabl* bacauaa it giraa plaudits 
on ona of tha front paaas to Sirhan Sirtaan and Laa 
Oswald among othara. Both of thaaa nan ara aalf- 
acknowladgad MARXISTS. Wa do not wish to ba conn# o tad 
with than in any way. 

Thank you for tha raquaat. 




four* for God, Family and Country, 

Charlas L. Adams 

P.0. Box 99 
Radding, CA 96001 



Mestiftfa. 




“Affectionately dedicated to: 
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there is the least deft* t at the issue where the bullet 
leaves the barrel, shooting becomes mere chance work. 
Clark s patent loading muzzle— an American inven- 
tion— has conferred a superiority for accuracy on all 
rifles furnished with it. 

It is admitted that rapid loading is desirable, and 
that this is obtained with expanding bullets; but these 
arc not reliable. But, then, ore not accuracy and 
rapidity of tiring combined in breech-loading rifles? 
The late Secretary of War, in his report, said: “I 
think it may be fairly asserted now that the highest 
efficiency of a body of men with firearms can only be 
“cured by putting into their hondH the best breech- 
loading firearms.” This conclusion, it seems, was 
arrived at after a great number of experiments by array 
officers. There can be no question as to the ease and 
rapidity of loading breech-loading rifles, but they are 
not considered so accurate in firing as a good muzzle- 
loader We have seen several trials of skill with the 
two kinds, in which the breech-loader usually failed; 
and yet we do not see why this should be considered a 
settlod question. There is nothing in theory, and 
there should be no positive difficulty in practice, to 
prevent a breech-loading rifle from being made to carry 
as accurately as any other. We shall recur to this 
subject in a future article. 

Projectiles 

For Rifled 
Cannons 

Scientific American— Dec. 21, 1861 

Mbmm. Eoitobs.— T he important results, in a mil- 
itary point of view, which have been obtained within 
the last few years, by rifling the bore of cannon and 
adapting thereto an oblong shot or shell of a cylin- 
drical-conoldal form, whereby the explosive force of 
the charge U made to give the projectile a very rapid 
rotary motion around its axis, counteracting the ine- 
qualities In the density thereof, producing a greater 
precision and a more extended rango, are facta famil- 
iar to every one conversant with Ibis subject. It is 
not a little remarkable, however, that after the Im- 
provement has been for a number of years success- 
fully applied to small arms, that so much time should 
be allowed to elapse before its introduction into the 
construction of ordnance. In fact, most prnctical 
mon, in the earlier progress of tho improvement, are 
said to have looked upon the application os practi- 
cally impossible ( vuU Renwick's “ Elementa of Me- 
chanics,” article “Projectiles”). This we take as 
another demonstration of the difficulties to be over- 
come in the progress of Improvement, early preju- 
dices must be surmounted, and it is hard to divorce 
those who may be wedded to their idols. 

In referring to projectiles fired from rifled guns, 
we wish particularly to call the attention to the con- 
dition and results which pertain to the projectile from 
said improvement, namely, that shot or shell thus 
projected, will have its axis firmly held and preserved 
parallel to the trajectory or path in which it moves 
during its flight. This condition, it will be seen, 
forms the basis or foundation favorable to the appli- 
cation of our proposed improvements. If we assume, 
for instance, the velocity of the projectile to be 1.500 
per second, and the rifled twist of the bore of theguu 
from which it is projected, to make oue turn in ten 
feet, the said projectile would make about 150 revolu- 
tions per second on its axis during its flight. Thi6 
rapid gyratory motion most evidently gives the mass 
of the projectile a vis viva that would require n con- 
siderable disturbing force to resist and overcome it. 



Lee Harvey Oswald 
James Earl Ray 
Sirhan Bishara Sirhan 
Senator Ted Kennedy" 

You may not have my book yet so I'll explain. The Poor Man's James Bond 
deals with improvised weaponry. The dedication is to three people who used 
guns in assassinations. The idea is that their misuse of firearms could lead 
to gun controls which could cause sales of books on improvised weaponry 
to soar. (Ted Kennedy’s gun control proposals have also stimulated interest 
in alternatives to conventional weapons). 

To anyone with my book, the humorous intent is obvious. I don’t believe 
for a minute that Adams saw anything wrong in my dedication. It is clear to 
me that in my book, he saw a threat to his little organization of paper-patriots. 
I’ll explain this further along. 

Adams and his sorry kind are all over the country. They prey on people who 
are worried about the excess of our creeping bureaucracy. They inspire fear 
of an imminent takeover, confiscation of guns, etc. Then they get you to hate 
your government and suspect its legally authorized law enforcement agents 
of being disloyal to the Constitution. 

Always there is the idea that only they know the answers. If you support 
them you will be informed and organized and, just in time, they will lead you 
out of the dark into a new era of freedom. 

As you continue to read their propaganda, you believe more and more things 
that don't seem reasonable to others around you. Finally you are cut off, 
isolated from your fellow Americans. Then only Adams and his kind speak 
your language. Only they are left to protect you from the red agents and "ATF 
Gestapo". 

So you keep supporting people like Adams. Nothing happens. This is 
because nothing is supposed to happen. You are just to keep buying subscrip- 
tions to The Armed Citizen News and making various donations as old 
“enemies" fade away and they dig up new ones so as to keep you excited. 

But what’s wrong with this? Really? What does it matter if he has you and 
a few other suckers supporting him? Well, it matters a great deal, for several 
reasons. 

First, since he has cut you off from all appeals to reason, you represent 
a segment of the American population who has been politically castrated, 
neutralized. You hate your government and its law enforcement agencies. You 
are just as terrified of the FBI and the ATF (T reasury, Alcohol, Tobacco and 
Firearms) as any communist subversive. 

And like the communists, you find yourself speaking only evil of our govern- 
ment and its agencies and even undermining their efforts to maintain order. 
The Kremlin doesn’t need agents here any more. 

The FBI and ATF rely for a major portion of their information on tips by alert 
citizens. If you see subversion being carried out in your community you are 
supposed to go to them and report it. 

The Leftists are stockpiling illegal arms to a much greater extent than are 
the Rightists. People like you are in a better position to recognize such ac- 
tivities than most citizens. But if you hate and fear the FBI and ATF and refuse 
to communicate you intelligence you are helping the Left to arm against your 
own kind. That makes you a traitor. 

But you may even believe that the dealer in illegal weapons is a patriot. 
If his weapoms are illegal he is a criminal and a criminal's politics are no con- 
cern of yours or mine. 

If you are confused about illegal weapons send 25c to the Superintendent 
of Documents, U.S. Government Printing Office, Washington, D C. 20402. Ask 
for “Firearms Identification” Publication 674. 

This booklet will show you what the Alcohol, Tobacco and Firearms agents 
are looking for when they quiz gun collectors. You can see that most of these 
weapons are about as dangerous to the user as to the intended victim. 

They are mainly sawed-off shotguns and zip-guns used by punks in holdups 
and for plain murder. Hardly weapons needed to resist tyranny. 
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The rango of the best constructed rifl^xi ordnance, 
at the present time, I believe, is about five miles. 
Numerous devices are being made to improve the 
rifling of the boro of the gun and also the expanding 
appliances of the projectile adapted thereto, In order 
to secure precision of flight and to extend its range. 
The great resistance which it is known the atmos- 
phere presents to cases of very great projectile velo- 
cities, will always tend, in cases where a single pro- 
jectile force is applied (as in the ordinary mode of 
projection), very considerably to limit the ultimate 
range, and also to reduce the force of percussion at 
the intermediate points where the velocity is the 
greatest. Tho effect of this resistance, according to 
Hutton, reduoos the flight of tho projectile to about 
one-tenth of what it would be if tbe atmosphere did 
not interpose. The following proposed improvements 
aro therefore designed to be applied to projectiles so 
as to compensate for the resistance of the atmosphere 
during their 'flight, and to preserve, as far os practi- 
cable, the initial velocity, and If possible to increase 
and accelerate the same. For this purpose two dis- 
tinct modes are suggested, which, it is believed, may 
be used separately, or the two may be combined to- 
gether as hereinafter described and illustrated. 

The oblong projectile, constructed with the usual 
external appliances, to be fired from a rifled gun, must 
la both the modes of improvement here referred to, 
be formed or constructed with a suitable cell, cham- 
ber or barrel, in the tail or rear end of it, the same 
being made concentric with the axis thereof. In the 
first method referred to, I proposo to fill the said 
chamber or barrel with rocket composition, so that 
after tho projectile, thus prepared, shall be discharged 
from the muzzle of the gun, a new and auxiliary pro- 
pelling force shall be mode to act upon it, to coun- 
teract, iu some degree, the resistance of the Atmos- 
phore, and thereby to preserve the initial velocity 
and force of the projectilo during its flight. I have 
not as yet satisfied mysolf as to the most appropriate 
form or figure in the detail, which should be given to 
said chamber or barrel to answor most advantagoouily 
the purposes contemplated, but the general outline 
thereof, it is presumed, may be sufficiently illus- 
trated and explained so as to be generally under- 
stood by the following diagram. Fig. 1, wherein ▲ B 
C D. represents a longitudinal section of tbe body of 
a cylindrical -conoldal shot or shell, the external ex- 
panding portion thereof being omitted in the sketch. 
The chamber, B, In the head of the projectile may 
contain the explosive charge of powder, balls, Ac., to 
be ignited by the cap on the nipple, C, when the same 
strikes any object. The chamber or barrel, F, above 
alluded to In the construction of the proposed projec- 
tile, may contain two or more rockeU, or the compo- 
sition thereof, packed therein, having their vents or 
chokes, terminating at G G. It will be understood 
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that these vents or chokes, whether two or more in 
number, must be formed and arranged so as to bo at 
eqaal distances apart around the exterior end of the 
projectile, so as to preserve an equilibrium of action 
around the axis thereof. This inclined action of the 
inflamed gas on the atmosphere, to propel the shot or 
shell forward In Its course, as here suggested, cannot 
sensibly be affected by the partial vacuum which is 
known to exist in the rear of a projectile, when in 
very rapid flight, as the action in this cose would be 
toward the sides of the projectile, where there must 
necessarily be a full medium. In fact It will be seen 
that the point proposed for the action of the inflamed 
gas is such, that it must meet a volume of atmos- 
pheric air pressing inward from the sides of said pro 



Then there are the mortars, 75 Caliber machineguns, anti-tank guns and 
other souvenirs, impossible to supply with ammunition for a battle nowadays. 

Most important are the Tommy Guns and illegal automatic M-1 and M-2 car- 
bines, silencers and tear gas. 

Fully automatic weapons are terribly wasteful of ammo and not nearly so 
effective as my legal, semi-automatic 11 shot shotgun, detailed in the Poor 
Man's James Bond. And why keep a silencer around when my book shows 
how to make one in a few minutes which you can use and throw away? As 
for stocking illegal tear gas; my book tells you how to make it for pennies out 
of glycerine and Sani-Flush. You can shoot it from a water pistol or nasal spray. 
It's just as good as Mace and although illegal, you can make it within an hour 
of its use and just throw it away when your need for it has passed. 

As you will see from reading the booklet on firearms identification, gun lovers 
and those who keep guns for self-defense have no use for the kind of weapons 
the ATF agents are looking for. 

Anyone who gets rousted by them asks for it. Thanks to people like Adams, 
the ATF victim appeared furtive, hostile, evasive, impolite and uncooperative. 
This will gripe the hell out of any Law officer anywhere in the world. You show 
hostility to a watchdog and you’ll get bit. Show hostility to the ATF or FBI and 
you’re going to get screwed over; I don’t care what their training manuals say 

On the other hand, if you are friendly with them and show them what you’ve 
got you will find they are really nice guys and you'll feel a lot more secure. 
If you cooperate and should unknowingly have something illegal they will just 
confiscate it and that’s all. They have neither the time nor the inclination to 
frame you. 

If you have something illegal which you really think is essential to your sur- 
vival, bury it. The Poor Man’s James Bond tells you how to beat metal detectors. 

A visit by the Federal men may make you think you are the victim of an 
informer. You could have been sold out by some brainless punk you’ve been 
running with. People in nut groups are notorious for throwing each other to 
the wolves. But what usually leads them to you is your name on the mailing 
list of a group which is hostile to the U.S Government and its law enforce- 
ment agencies. 

When they see you are a subscriber to monthly publications sent out by 
such organizations as the the National Association to Keep and Bear Arms, 
The National Socialist White Peoples Party, The National States Rights Par- 
ty, etc., they see you as one who hates our government in general and the 
FBI and ATF in particular. 

So if you are mixed up with some anti-government nut group, they just plain 
don’t like you, friend. 

And they didn't have to steal a name list to zero in on you. Any Federal law 
enforcement agency can monitor the U.S. Mails. That is, the names and ad- 
dresses on any mail from any organization can be copied before it leaves the 
Post Office. 

Any hostile group mailing out several hundred pieces per month can be 
monitored in this way. For instance, The National Association to Keep and 
Bear Arms mails out its paper without an envelope, bulk rate, Permit 697, name 
and address. What could be plainer? Even a postal worker knowing an 
organization’s mail could monitor the names, and he might be working for the 
Kremlin. Who needs an organization’s mailing list? 

This monitoring is very selective since the FBI and ATF simply don't have 
the personnel to monitor every organization’s mail. But if you subscribe to any 
periodical which preaches hostility to the ATF and FBI you can be pretty sure 
they know where you sleep. 

Even so, it's not against the law to hate your government. So what if they 
have your name? So what if they even come around and talk to you? 

They sought me out when I belonged to nut-groups. I found them entertain- 
ing. When a new ATF or FBI man was being broken in his buddies brought 
him around to me as part of his initiation. After I got through telling him about 
the state of the world he was never the same. 

Okay, so a visit by the ATF didn’t bother me. But what about you? If you 
have your own business and are a lone wolf and don’t care what people think, 
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ectile towards its axis, to fill up and restore said void 
or vacuum as the projectile advances along in its 
course. 

The effect of this proposed application to the pro- 
jectile, when fired from a rifled gun, we think, muatbe 
obvious, if the rifled gun, simply by the force of 
the charge, can project a ball or shell, say four or five 
miles, as recent experiments at the Hip-Raps and other 
places have demonstrated ; and, on the other hand, 
the ordinary military rocket (Congrcvo) of thirty, 
forty or more pounds weight, can be projected from a 
state of rest or quiescence merely by the propelling 
power of the composition used therein, with a range, 
it is said, of two or three thousand yards. Is it not 
plain and plausible, therefore, when these two modes 
of projection shall be combined together and made to 
act simultaneously on the same projectile as here 
proposed, that the result or effect thereof must be 
greatly increased, and per consequence, that tbo shot 
or shell must be sent forward in its flight with 
greater forco and to a greater distance than could 
possibly be accomplished singly by either of the two 
modes of projection. The oblique action of the in- 
flamed gas, as here proposed, it is believed, would also 
be efficient, in some degree, aa a propelling power 
whatever may be the relative velocities of the projec- 
tile, and that wherewith the inflamed gas issues from 
the vents. The construction of the vents or chokes, 
G 0, in addition to their being arranged for propell- 
ing tbo projectile forward in its course, as above sug- 
gested, may also be made to terminate at the exterior 
surface of the projectile, tangentially thereto, so as 
to discharge the inflamed gas, in a direction contrary 
to the intended rotation of the projectile, and thereby 
renew and keep up the gyratory motion of the pro- 
jectile around its axis. It is suggested that probably 
this mode of action might bo used advantageously 
with projectiles of an oblong form, fired from smooth- 
bored guns, so as to give to thorn nearly the same ac- 
curacy and range with tho rifled guns. 

The above embraces the first method proposed for 
the improvement of projectiles. Experiments are 
said to have been made to fire rockets from mortars, 
howitzers, but with very partial success. The 
flight of rockets, even when thus projected, are very 
uncertain and not to be relied upon. In the arrange- 
ment abovo proposed the rocket principle Is applied 
as aa auxiliary to the mosl approved projectile of the 
present day, vis , those tired from rifled guns, and 
when proper ly constructed aud applied must oerUinly 
improve tbo range or force of projection without in 
• he least interfering with the accuracy thereof. 

In the second method proposed for the improve- 
ment of projectiles, in order to insure more effectually 
'.n increase of action of the new auxiliary impulses to 
!•© applied to the projectile during its flight, I pro- 
pose to uro the explosive force of gunpowder to drive 
It along in its course. For this purpose the cham- 
bers or barrel on the rear of the projectile may be 
formed and loaded, aa shown in Fig. 2, wherein L 
•»* a charge of gunpowder, II a heavy cylindrical shot 
or plug, with touch-hole and priming therein, and F 
a common fuze, or the rocket composition as above 
suggested. 







With reference to this proposed arrangement it will 
be understood that after the shot or shell, thus prepar- 
ed, has been discharged from the gun, the fuse or com- 
position powder, F, will thereby be Ignited, and dar- 
ing the flight burn down to the priming in the plug, 
H, and thus explode tho charge, D. The sise of the 
fuze, or quantity of composition, must of coarse be 
timed and regulated so as to cause said explosion to 
take place at the most advantageous point in the 



THE WEAPONEER 

these agents are a welcome break in the day’s activities. 

Actually, a routine questioning is usually friendly and doesn't attract atten- 
tion unless its done by a particularly dim-witted agent. But if you are on their 
hate list, that is, if you are affiliated with a group they consider hostile to the 
government, they can be very nasty. 

First, they stop off at your local police precinct. They tell the police what 
they suspect you of and get whatever the police have on you. The police then 
promise to keep an eye on you and the agents come over to your place. If 
you are home it’s not so bad. But if you are away at work and they flash their 
badges to your boss and lead you to a back room for a talk, you won't need 
to worry about promotions from then on. 

If the worst happens and the system starts breaking down so everyone knows 
it, the camps will be activated. Then the agents will begin rounding up everyone 
on their hate list, whether on the political Left or Right. If you are on their ac- 
tive list you'll wind up in a concentration camp just like the Japanese Americans 
during the War. They’ll treat you well but a concentration camp is still a con- 
centration camp and you’ll be out of all the action, maybe for years. 

The best way for you to avoid this is to steer clear of all nut groups and 
anti-government organizations. If you have been suckered into becoming a 
member or taking a subscription you can cut loose easily. 

Just write the goonies a letter telling them to cancel you subscription and 
take you off their mailing list. Xerox the letter and send the original by registered 
mail with a request for the return of the signature of the addressee. That way 
you can show you have dumped them and you'll be okay. 

You might think that cutting loose from them would also cut you off from 
valuable information. But these paper patriots give out only propaganda; no 
useful information. They’re not worth getting yourself put under surveillance for. 

Take The National Association to Keep and Bear Arms (NAKBA) for exam- 
ple. I’d never heard of them before a friend sent me four copies of their paper 
recently. It was pretty kinky and anti-everything but I figured it would be a good 
advertiser for my Poor Man's James Bond, since they claimed such an interest 
in a well armed citizenry. 

After they rejected my ad I judged their paper in a different light; biased, 
certainly, but still accurate. Then it wasn’t just an eight-page rag put out by 
a bunch of paranoid fanatics. I saw now it was a rip-off orgar Ization promis- 
ing action but delivering helplessness instead. 

What do you get for your $7.00 membership in NAKBA? A dozen foolishly 
written eight-pagers telling you how vile and degenerate your government is. 
You are also expected to believe that the government is going to come and 
take away your guns any day unless NAKBA keeps up its patriotic fight in your 
behalf. 

There is little variety in their paper; no relief from preaching and warning 
and keeping score on which politicians are traitors. For laughs, I think, they 
show an old character riding a horse and giving speeches on the same drivel 
covered by their paper. 

For three dollars more, $10, you can get a membership in the National Ri- 
fle Association. You also get 12 $1.00 issues of the American Rifleman. 

For years, the NRA, with about a million members, has effectively stopped 
every restrictive gun law dummies like Ted Kennedy and Birch Bayh have tried 
to put through Congress. And the NRA’s mailings aren't monitored. 

This is because the NRA is not a political organization. They know how to 
be for guns without being against the government or its lawmen. 

Their publication, the American Rifleman isn’t the only such newsstand 
publication. There is Gun Week and dozens of different magazines on guns 
and your rights concerning them. Yes, friend, there are alternative sources 
of information, and better, no further than your nearest newstand. 

I wrote futher back that Adams considered The Poor Man's James Bond 
a threat to his organization. I'll show you why this is so. 

Adams is working a deal whereby he has a lot of people terrified that without 
his help their guns are going to be confiscated. No one wants to be defenseless 
so he gets followers. 

So along comes me with The Poor Man's James Bond. I love guns but my 
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range thereof. It may require probably, in the first 
Instance, some little skill and practice in preparing 
and loading this projectile, in order to avoid every 
possibility of danger of its exploding within the bore 
of the gun. The cylindrical plug, therefore, should 
rest and abut on the shoulder of the chamber, L, and 
fit the barrel, F, os close os practicable and if neces- 
sary, may be packed and luted so as to be perfectly 
air-tight. The fuse, F, to the samo end, may be 
rammed and packed directly into the barrel of the 
projoctile and thus avoid the porosity of the fuse 
cord. 

The action or reaction of the explosive force of the 
charge, L, as here proposed, must evidently give a 
powerful impulse to the projectile, which is at the 
time, moving with a very rapid velocity. To appre- 
ciate the amount of this reaction, it will be understood 
that at the time of said explosion the plug, H, is 
moving with the same velocity and direction as the 
projectile itself, aud hence must have a momentum 
equivalent t , its weight and velocity. The explosive 
force of the charge, L, therefore, to drive said plug 
out from the barrel of the projectile, must resist and 
In a measure overcome this said momentum. For 
example, if the force of the charge, L, wss sufficient 
to give a velocity to the plug (when fired from a state 
of rest) equal to the velocity of the projectile at the 
time of the proposed action, it is evident the two 
forces or velocities would counteract each other, and 
the plug would fall out of the end of the banal, as 
It wars, perfectly dead or void of all motion, the gy- 
ratory motion of the projectile alone excepted. — 
Hence, as action and reaction are always equal, the 
reaction of the explosive force, In this case, to aoosla- 
rate the velocity of the projectile and drive It forward, 
would be nearly equivalent to the effect of said ax- 
plosion acting on and against a solid and stationary 
body. This reaction on the projectile being in pro- 
portion to the momentum of the plug, we may make 
the plug as large as practicable, to fit the bore of the 
barrel, so ae to obtain the greatest velocity poss ib le 
Whan the projectile Is arranged to carry a shall, 
carcass or the like for bombardment, the loss of 
weight therefrom by the abstraction of the plug, Ac., 
from the body of the projectile would not be objec- 
tionable. 

The above Illustrates the mode proposed whereby 
one single cxploelve Impulse may be given to the pro- 
jectile during its flight, to increase its velocity and 
rango. It Is believed practicable, however, by in- 
creasing probably the length of the projectile and 
making the size and power of the rifled guns suitable 
thereto, to multiply the number of auxiliary im- 
pulses to the projectile, at pleasure. Thus In Fig. 3 
is shown an arrangement whereby three successive 
impulses may be given to the projectile during Its 
flight. H H II represents the several plugs, L L L 
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the charges or gunpowder, and F the fuse or composi- 
tion, as before mentioned. In this arrangement the 
primings may be the fuze or composition powder, 
which burns slower than gunpowder, so that the ex- 
plosion of the several charges, L L L, may not be 
instantaneous, but in succession at certain intervals 
to be regulated by the quantity and quality of the 
priming. Wben a power is constantly acting on 
a body in motion, as gravitation for instance, the 
velocity of the body becomes uniformly accelerated. 
In the case of the projectile before us, after the same 
should be projected from the gun, theppwer proposed 
to act thereon, would not of course be a constant 
power, but one acting at certain very small intervals 
of time, the effect therefore would be analogous, and 
each new impulse would tend to Increase and acceler- 
ate the previous velocity of the projectile. 



book details alternatives, improvised weaponry anyone can put together no 
matter what kind of people are in power. After all, if you have a gun, you are 
simply a man with a gun, no better than another man with a similar gun. But 
with The Poor Man's James Bond, you are an army. 

Keep your guns if you can, but be assured that if you should lose your guns, 
The Poor Man’s James Bond would make you even more dangerous to an 
enemy than if you only had guns. 

This is why The Poor Man's James Bond is a threat to Adams and all the 
other paper patriots. If you have my book you don't give in to the paranoid 
fears of confiscation. With the Poor Man’s James Bond you don't need their 
help. You can be independent of paper leaders. You can’t be disarmed as 
long as you have my kind of knowledge. 

Even so, let’s examine this confiscation threat. Such nonsense has been 
bandied about for years by people like Adams. 

But opposing this threat are the Winchesters, Remingtons, Smith & Wessons 
on down to the manufacturers of the little Saturday Night Specials. Then there 
are the international dealers who supply us with our Mausers, Lugers, modern 
Carl Gustaf Sportsters and the companies who scrounge every battlefield on 
earth to bring us our love objects. 

I’ll bet they enjoy scare propaganda, hoping it will panic us and make us 
rush out to buy more guns. And we do. As far back as 1970 the National Rifle 
Association estimated that there were 200 million guns in civilian hands in 
the U.S. By now it's probably 50 million more. Most Americans who will own 
a gun want several. 

Guns are a multi-billion dollar business each year and Americans love guns. 
American civilians own more small arms than are possessed collectively by 
all the armies and other civilian populations on earth. That's the way it ought 
to be and that's they way it’s going to stay. 

They could no more confiscate our guns than they could confiscate our 
tobacco or our booze. There is just too much money involved. Too many gun 
lobbiests haunt the Senate. 

But just for the fun of it, let's say the government should start clamping down 
on our gun freedoms. The first act would be registration of all firearms. Most 
gun owners would simply deny that they had any guns, or they would report 
them stolen. Very few Americans would register their weapons on order. If 
a man had 20 guns he might register two. He would bury the other 18. 

Americans simply will not be seriously hassled about their guns. This coun- 
try doesn’t have a big enough army to forcibly collect our guns. And as far 
as giving them up on orders from ATF agents, forget it. 

The Nazi would say, Those niggers armed to the teeth I ain’t giving up my 
weapons so up yours and White Powerl” The Jewish Defense League: “Me 
give up my weapons with those Nazi bastards all over the place? Never Again!" 
The Black Panther: Them honky-Klan muthas ready to shoot my ass off and 
you want my artillery? Power To the People and Sieze the Time. Up against 
the wall, pigs!" 

Then of course, the ensuing black market in guns would make our criminal 
class the wealthiest element on earth. They, alone, would be sufficient to make 
sure that everyone had a gun who wanted one, or two, or three 

So registration is a farce and confiscation is an impossibility. The rank and 
tile would not cooperate and the fanatics would start shooting. 

So here you are, a citizen in the most violent country in human history. You’re 
sorting yourself out and finding your place in this great Independent Citizen's 
Army. You’ve come a long way and you’re getting ready for the revolutions 
and chaos ahead of us. 

Now once you’ve progressed beyond the nut groups, the paper patriots, the 
propagandists, you are a lot more aware of things. Instead of wasting your 
energies through a bunch of paranoid jerks, you can now join legitimate gun 
clubs and such. Then you won’t feel alone and helpless like you did when the 
goonies had you isolated. 

You can be sure your name won’t get on some ATF hate list. I don't show 
my mailing list to the authourities. They would be of no value to the govern- 
ment, anyhow. This is because interst in such subjects is shared by most 
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How far it would be practicable to project a shot or 
ehcll with this proposed arrangement, may probably 
be calculated by some of the known formula in gun- 
nery ; its solution, howover, would be moet satisfac- 
tory by a few practical experiment*. The projection 
of shot or Bhell beyond the limits of vision may at 
6 rat appoar of doubtful utility ; we believe, however, 
that when the same is regulated and directed by the 
rigid rules of topography and trigonometry, there 
would be many coses where the same would be found 
highly useful and efficient. The improvement, how- 
ever, It will be readily understood, which has the 
power to project the shot or shell to the greatest pos- 
sible distance, must necessarily have power to strike 
nearer objects with the greatest possible force. The 
rapid introduction of steel-clAd armor to vessels of 
war, and the impunity with wh(2h they can face and 
defy the most powerful ordnance of the present day 
would seem to demand some improvement in the force 
of projectiles in order to oppose and resist them. In all 
new inventions, should imperfections exist, practice 
will generally point out the defect and supply the 
remedy. 

The barrels or chambers in the projectiles above 
proposed, as we have already stated, should be made 
ooncentric with the axis thereof. The recoil of a gun 
being known to be always in the line of the axis of 
the bore thereof, the proposed explosions in the pro- 
jectile cannot therefore deflect the same from its In- 
tended course or aim. In addition thereto the rapid 
gyratory motion of the projectile, or Its m vwa, tends 
also to counterpoise the inequalities In ths density of 
the projectile and the component parts ss herein sug- 
gested, and also to resist the inequalities, should they 
exist, in the explosive action of the charges therein. 

Chawjb Pom, C. E. 

Trenton, N. J., Dec. 2, 1861. 



Trenton. N. J., Dec. 2, 1861. 

[We publish the above communication ss U is writ- 
ten, but we ^nst inform Mr. Potts that a vacuum In 
the rear of hit projectile would not prevent the rochet 
composition from propelling the missile forward. If 
the composition were in a closed chamber, the gases 
resulting from tho combustion would press against 
the walls of the chamber equally in all directions ; 
but if an orifice Is made in the rear by which the 
gases may escape, the pressure in that direction is re- 
moved, and as the pressure against the opposite wall 
of the chamber continues, the projectile i* driven for- 
ward. A Barker mill or an Avery engine rerill ran in 
a vacuum. —E ds. 



Americans to some degree. Millions have had military training and even in 
guerilla warfare. An interest in improvised weaponry is just a natural outgrowth 
of a normal interset in guns. 

Besides, book dealers’ mailings are irregular and monitoring campers and 
hunters would be a lot more tedious than monitoring anti-government types. 
For these reasons alone, book dealers’ mailings would not be monitored. 

Nut groups, however, with their regular mailings of hundreds or thousands 
of easily recognized pieces, are easy to monitor. An agent has merely to go 
to the Post Office on the day the goonies unload their mailings. He just sits 
down and works away at the stack until he’s copied down every name and 
address there. 

So I repeat; just cut loose from any nut groups. Be your own man. Get a 
few friends together and map out your own neighborhood defense program. 
Subscribe to publications like The American Rifleman and Gun Week. Buy 
books on military science, improvised weaponry and survival. Store food, 
weapons, ammo and chemicals. 

Investing in such commodities is much better than keeping your money in 
a bank. They are certainly better than silver. When the chips are down you 
couldn’t get a can of beans for a ton of silver. Also, hoarding silver just invites 
robbery. One the other hand, bullets of all kinds can and will be used for barter. 

A man with a closet bullet factory can insure himself of everything he wants 
when the crash comes. Buy reloading equipment and the overall components 
for various kinds of bullets. With a good stock of bullets you can always trade 
them for what you don’t have and also use them to defend yourself and your 
family. 

In your preparations for survival, always keep legality in mind. It would be 
a pity if you planned so well and then get thrown into the pound for breaking 
the law. That's why I stress legality so much. 

If you have any illegal weapons you think you can't do without, I repeat, 
bury them, preferably in a place where, if they were found, you could deny 
any connection with them. This also applies to legal weapons you might refust 
to register. 

It is legal to store chemicals, which when mixed, become explosives. It is 
very illegal, and very stupid, however, to make explosives now and keep them 
around. 

In case you didn't realize it, all the books I list are legal In fact, all books 
are legal to own, unless they are stolen. The Poor Man’s James Bond is simp- 
ly knowledge. The fact that the application of that knowledge would surely 
be illegal now, is beside the point. Feel free to buy it or any other such books 
on improvised weaponry or military science. 

I leave you with this: It may be right to deplore all the arming going on around 
you. But while you are deploring it, just make sure you are better armed than 
they are. 




The Scientific American — July INI 

'Hre accompanying engravings represent one of the 
■Amplest and most compact gun locks that has yet 
been devised. 

The main spring, a, is coiled around the shaft, 6, to 
which the cock, e, is rigidly secured ; the tumbler, J, 
being slipped upon the same shaft, and held in place 
by a set screw. This mode of securing the tumbler 
enables the sweep of the cock, or length of arc through 
which It moves, to be varied and adjusted so a* to 
give a blow of any force desired. The trigger, e, is 
pressed into the notches In the tumbler, by a spring, 
/, which may be spiral, as represented in the cut, or 
of the usual straight form. 

The manifest advantages of this lock are its exceed- 
ing cheapness, compactness and simplicity. It is 
sosily taken apart and put together, and if the main- 
spring or either of its other few ploces should be 
broken, it could be quickly and cheaply replaced. 

The patent for this Invention was granted April 
80th, 1861. 
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Section I 



GENERAL 



L Definitions* For the purpose of these regulations only the 
following definitions apply : 

a. Confirming authority. The competent authority of the agency 
through which military jurisdiction is exercised ordering the exe- 
cution of a sentence of death. 

b. Officer designated to execute the approved sentence. The offi- 
cer designated by the confirming authority (a above) to execute 
the approved sentence of death. 

e. Officer charged tenth carrying out the execution. The sub- 
ordinate officer duly and officially named by an order of the officer 
designated to execute the sentence (6 above) and directed therein 
to carry out the execution. 



2* Manner of execution. Military executions will be in the 
manner designated by the confirming authority or by shooting, 
hanging, or electrocution. 

3. Witnesses. The officer designated by the confirming authority 
to execute the approved sentence will prescribe whether the execu- 
tion will be public or private, rules of secrecy as to time, place, and 
the presence of witnesses, military or civilian, including members 
of the press if the presence of the latter is deemed proper. In the 
of the execution of a foreign national, the officer designatd to 
execute the sentence will prescribe whether persons of the same 
nationality as the condemned may be present Neither photographs 
nor motion pictures of the actual execution will be permitted ex- 
cept for official purposes. The environs of the place of execution 
will be closely and securely guarded to prevent the intrusion of un- 
authorized persons. All persons in attendance will be cautioned 
that no demonstrations or unseemly conduct will be tolerated. 



4 , Multiple executions. In multiple executions by electrocution 
in the continental United States the prisoners will be executed in 
succession and the same electric chair will be used for each execu- 
tion. In multiple executions by musketry or hanging, the prisoners 
may be executed either simultaneously or in succession. Where two 
or more prisoners are to be executed in succession by musketry or 
hanging, the same execution party or gallows may be used for each 
* vm «iHati WKpn> twn nr more nrinnnara are to be executed simul- 



taneously by musketry, a separate execution party will be provided 
for each of the prisoners. The latter will be placed in line at an 
interval of ten paces.-Where two or more prisoners are to be exe- 
cuted simultaneously by hanging, the officer designated to execute 



3 

the sentence will prescribe the number of gallows to be erected, 
and the prisoners will be hanged from the gallows simultaneously 
or by groups. 

5. Escort* The escort for execution by musketry or hanging 
may be dismounted or motorized, but upon arrival at the scene of 
execution, motorized escort s will form in the manner prescribed 
for dismounted escorts. The minimum escort will consist of com- 
ponents as prescribed in paragraphs Ilu and 15a. Where the pris- 
oner is to be executed by electrocution, the strength, formation, 
and duties of the guard escort will be as prescribed by the officer 
charged with carrying out the execution. 

6. Chaplain. In all executions, a chaplain of the prisoner’s 
choice will be provided if practicable. If no chaplain of the pris- 
oner’s choice or of his particular faith and/or race is available, the 
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officer charged with the execution of the eentence will take all rea- 
sonable measures to provide a civilian clergyman of that faith 
and/or race. The chaplain should be available at all times after 
the prisoner is notified of the time of execution. 

7. Medical officer. A medical officer will be officially designated 
to be in attendance upon the execution. It will be his duty to de- 
termine the extinction of life in the prisoner and to make pro- 
nouncement thereof. He will furnish a death certifi -te to accom- 
pany the report of execution. 

8. Interpreter. In the event the prisoner does not speak English, 
an interpreter will be officially designated to be in attendance at 
the notification of the prisoner (par. 9o) and the execution. It is 
his duty to interpret the charge, finding, sentence orders, and any 
last statement made by the prisoner. Before entering upon his 
duties, the interpreter will take the oath or affirmation required 
of an interpreter for a court-martial. 

9. Miscellaneous, a. The prisoner will be notified of the time 
of execution no less than 24 hours prior thereto if practicable, at 
which time the charge, finding, sentence, and order directing the 
execution will be read to him by the officer charged with carrying 
out the execution. The chaplain should be present. 

b. Unless the exigencies of the situation preclude such action, 
due notice of the time and place of execution will be given to the 
next of kin of the prisoner and an opportunity provided for the 
claiming of the body following the execution. 

e. Items of clothing and alterations thereto to be worn by a 
prisoner to be executed by hanging or electrocution will be as pre- 
scribed by the officer charged with carrying out the execution, in 

4 

accordance with the technical instructions of the executioner. A 
prisoner in the Armed Forces of the United States will be dressed 
in regulation uniform from which all decorations, insignia, or 
other evidence of membership therein have been removed. Like- 
wise, no such evidences will appear on any clothing used in burial. 
Similar procedures may be dispensed with, at the discretion of the 
officer charged with carrying out the execution (or higher au- 
thority) in the case of a # prisoner in the armed forces of another 
nation. A prisoner not within the foregoing categories may be 
dressed in any clothing available. 

d. After the prisoner is notified of the time of execution (a 
shove), the commanding officer of the place of confinement will, 
where practicable, approve any reasonable special request of the 
prisoner, including special request for food, and permission to 
have in his possession a Bible, Rosary, or similar religious articles 
during the execution. Sufficient writing paper and envelopes should 
be furnished and no limit placed on the number of letters which 
may be written. All letters are subject to censorship and may or 
may not be forwarded. 

Section II 

EXECUTION BY MUSKETRY 

LO. Officer charged with carrying out execution. The officer 
charged with carrying out the execution will command the escort 
and make the necessary arrangements for the conduct of the exe- 
cution. He will — 

o. Instruct and rehearse the escort and the execution party in 
tbeir duties, insuring that all members of the execution party are 
qualified in the weapon to be used. 

b. Arrange for the receipt of the prisoner by the prisoner guard. 

e. Arrange for an execution party of eight men and one aer- 
geant. 

d. Arrange for a chaplain to accompany the prisoner. 

t. Arrange for the presence of a medical officer at the scene of 
the execution. 

/. Cause a post with proper rings placed therein for securing 



the prisoner in an upright position to be erected at the place of 
execution. 

g. Cause eight rides to be loaded in his presence. At least one 
but no more than three will be loaded with blank ammunition. He 
will place the rifles at random in the rack provided for that pur- 
pose. 

h. Provide a black hood to cover the head of the priaoner. 

i. Provide a 4-inch round target, white or black as appropriate ; 
a black target will be used when light colored clothing is worn. 

j. Cause the prisoner’s wrists to be secured either behind hia 
back or in front at the waist (fig. 1), before or immediately after 
his receipt by the prisoner guard. 

k. Provide straps 1o secure the prisoner to the post at waist and 
ankles. 

1 1. 4urmlil« of eiM-ort. a. The prisoner guard will consist of 
four men armed with rifles, under the command of a sergeant 
armed with a pistol. At the proper time, the prisoner guard will 
proceed to the place of confinement to receive the prisoner. 

b. The execution party will be formed unarmed and proceed to 
a previously prepared rack of rifles, secure arms, and move to the 
scene of the execution, halting 15 paces from and facing the po- 
sition to be taken by the prisoner. The sergeant of the execution 
party will be armed with a pistol. At close interval, at order arms, 
and at parade rest the execution party will await the arrival of the 
prisoner and escort. 

c. Witnesses, if any, will take position facing the scene of the 
execution, 15 paces to the right and 5 paces to the front of the exe- 
cution party. 

<1. At the designated time, the prisoner, with his wrists bound 
securely behind his back or in front at the waist (fig. 1), accom- 
panied by the chaplain, will be received by the prisoner guard. The 
escort will then proceed to the scene of the execution. 

e. The prisoner guard, prisoner, and chaplain will proceed di- 
rectly to the prisoner's post, halt, and face the execution party. 

12. Execution. <i. The officer charged with carrying out the 
execution will take position in front of the execution party and 
face the prisoner. He will notify the prisoner and the chaplain that 
a brief time will be allowed the prisoner for any last statement. 
After a reasonable time, he will order the sergeant of the execu- 
tion party and the sergeant of the prisoner guard to secure the 
prisoner to the post and to place the hood over hia head. Tha med- 
ical officer then will place the target over the prisoner’# heart The 
prisoner prepared, the officer charged with carrying out the exe- 
cution will order the prisoner guard to move to a position five 
paces behind the execution party. The chaplain and medical officer 
will, take positions five paces to the left of and Ave paces to the 
front of the execution party. The officer charged with carrying out 
the execution will take position five paces to the right of and five 
paces to the front of the execution party. 

6 

b. Commands for the execution wiU be given orally as pre- 
scribed below : 

(1) At the command READY, the execution party will take 
that position and unlock rifles. 

(2) At the command AIM, the execution party will take that 
position with riAes aimed at target on tha prisoner's 
body. 

(8) At the command FIRE, the execution party will fire si- 
multaneously. 

(4) The officer charged with carrying out the execution will 
then bring the execution party to "Order Anna" 

e. The officer charged with carrying out the execution will join 
the medical officer who will examine the priaoner and, if necessary, 
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direct that the “coup de grace" be administered. Should the med- 
ical officer so decide, the sergeant of the execution party will ad- 
minister the "coup de grace,” with a hand weapon, holding the 
masala just above the ear and one foot from the heed. 

d. Upon pronouncement of the death of the prisoner by the med- 
ical officer, the execution party will proceed to the rack from which 
the rifles were originally obtained, and replace the rifles in the rack 
at random. The execution party wiU then be dismissed. 

s. The prisoner guard will return to the area of their quarters 
and be dismissed. 

Section III 

EXECUTION BY HANGING 

13. Officer charged with carrying out execution. The officer 
charged with carrying out the execution will command tha escort 
and make the necessary arrangements for the conduct of the exe- 
cution. He will — 

7 



the corporals and the sergeant of the prisoner guard will conduct 
the prisoner to the platform of the gallows, the officer charged with 
carrying out tha execution and the chaplain preceding the pria- 
ooar. 8 

16. E kt— *«"- a. The officer charged with carrying out the 
execution wiU notify the chaplain and the prisoner that a brief 
time will be allowed the prisoner for any last statement. After a 
reasonable time, he’ will have the executioner place the hood over 
the prisoner’s head, bind the prisoner’s ankles, adjust the noose 
around the prisoner’s neck, and then take position at the trigger. 
Upon signal from the officer charged with carrying out the exe- 
cution, the executioner will spring the trap. The medical officer 
will then examine the body for time of death and report to the 
officer charged with carrying out the execution. 

b. Upon the pronouncement of the death of the prisoner, the es- 
cort will return to the area of their quarters and be dismissed. 



i. Determine the proper amount of drop of the prisoner through 
the trapdoor. A standard drop chart for normal men of given 
weights Is given below. Variation of the drop because of physical 
condition may be necessary. A medical officer will be consulted to 
determine whether any factors, such as age, health, or muscular 
condition will affect the amount of drop neceasary for a proper 
execution. 

a. Instruct components of the escort in their duties. 

b. Arrange for the receipt of the prisoner by the prisoner guard. 

e. Arrange for s chaplain to accompany the prisoner. 

d. Arrange for the presence of a medical officer at the scene of 
the execution. 



s. Provide s proper gallows. 

/. Provide s black hood to cover the head of tbs prisoner. 



p, Provide * collapse board for use If Mcasiarjr. 

110 lb* or 1*** _ 170 11 m . _ 


a ^a a a* » 


S' 0* 


ItS lb* 

110 lb* 

IIS lb*. 


r 10 * 

r r 

T 4* 


171 lb* 

180 lb* 

186 lb* 
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j. Rehearse tha execution within 24 hours prior to the scheduled 
time for the execution. A sandbag or similar object approximating 
tha prisoner's weight may be used to insure proper functioning of 
the gallows, trapdoor, and hangman’s noose. 



Section IV 

EXECUTION BY ELECTROCUTION 

17. CcneraL Execution by electrocution may be effected only 
at the confinement facility designated by Headquarters, Depart- 
ment of the Army. Procedures for execution by electrocution will 
necessarily vary from those prescribed for execution by musketry 
or banging. 

18. Officer charged with carrying out execution. The officer 
charged with carrying out the execution will make the necessary 

arrangements for the conduct of the execution. He will — 

• 

a. Select and appoint such personnel, including guards, as may 
be required to carry out the execution. 

b. Instruct all components of the execution party in their duties. 

e. Arrange for a chaplain to accompany the prisoner. 

d. Arrange for the presence of a medical officer at the scene of 
the execution. 

e. Provide the mechanical facilities and itema of equipment and 
clothing required to carry out the execution. 

19. Executioner. The officer charged with carrying out the 
execution wiU obtain and appoint a professional civilian execu- 
tioner to perform the execution. Execution by electrocution may 
not be performed by other than a professional civilian executioner. 

20. Execution, a. On the day of execution, the prisoner will 
be clothed and otherwise prepared in accordance with instructions 
of the executioner. 



14. Executioner. An official experienced executioner will be ap- 
pointed by the officer charged with carrying out the execution. If 
one is not available to the command, a profeaaional civilian execu- 
tioner may be obtained and appointed. In the event a profeaaional 
executioner la not available, a suitable emotionally stable member 
of the command will be selected and appointed executioner. 



15. Assembly, o. The prisoner guard will consist of 10 
armed with rifles, two corporals armed with pistols, under the 
command of a sergeant armed with a pistol. The prisoner guard 
will form In double ranks and at the proper time will proceed to 
the door of the place of confinement to receive the prisoner. 

6. Witnesses, If any, will assemble at the scene of the execution 
in positions designated by the officer charged with carrying out 
the execution. 

e. At the designated time the prisoner, with his wrists bound 
securely, accompanied by the chaplain, will be received by the pris- 
oner guard and placed between the ranks. The eseourt will then 
proceed to the scene of the execution. 

<L Upon the arrival of the escort at the scene of the execution. 



b. At the designated time, the prisoner, accompanied by the 
chaplain, will proceed under guard from the prisoner's cell into the 
execution chamber. The officer charged with carrying out the exe- 

9 

cutlon will notify the chaplain and the prisoner that a brief time 
will be allowed the prisoner for any last statement. After a reason- 
able time, he will order the guards to place the prisoner in the 
electric chair according to the instructions of the executioner. Fol- 
lowing the placing of the prisoner in the electric chair, the officer 
charged with carrying out the execution, the guards, the chaplain, 
and the medical officer will move to designated positions in the 
execution chamber. The executioner will then perform final prepa- 
rations. Upon signal from the executioner that ail Anal prepara- 
tions have been completed and he is ready to proceed, the officer 
charged with carrying out the execution wiU signal tha execu- 
tioner to perform the execution. 

e. Upon notification from the executioner that he may proceed, 
the medical officer will then examine the body, note the time of 
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death, and report to the officer charged with carrying out the exe- 
cution. 

d. Upon pronouncement of the death of the prisoner, the officer 

charged with carrying out the execution will dismiss the execution 
party. 

Section V 

PROCEEDINGS AFTER EXECUTION 

21. Disposition of remains. The officer charged with carrying 
out the execution will Brrange in advance for an ambulance or 
other conveyance with sufficient personnel to be in attendance 
upon the execution to receive and care for the body. If the next of 
kin or other relatives of the deceased desire the body, the officer 
charged with carrying out the execution will, if practicable, per- 
mit Its delivery to them for burial. If no such claim is made, he will 
cause it to be buried in a post or civilian cemetery or at the pace 
of death, whichever may be deemed proper and is authorized by 
pertinent regulations. Disposition of remains of such personnel of 
the Armed Forces of the United States is governed by Army Reg- 
ulations of the 638-series or comparable regulations of the United 
States Navy or United States Air Force as appropriate. All burials 
in post cemeteries are governed by AR 210-190. 

22. Disposition of effects. See 10 USC 4712 et seq. and AR 
643-60 or AR 643-55 as applicable. War criminals and civilan res- 
ident criminals convicted by a Military Tribunal and executed by 
military authorities are considered as subject to military law for 
the purpose of disposition of effects. 

23. Notification and reports. The officer designated to execute 
the approved sentence will notify The Adjutant General ImmedJ- 

A. Cause the prisoner’s wrists to be secured before or Immedi- 
ately upon his receipt by the prisoner guard. The wrists may be 
secured either behind the back or in front, fastened to the belt 
(flg. 1). 

10 

ately following the execution, by fastest available method of com- 
munication, of the carrying out of the sentence of death, the time, 
place and any unusual circumstances attendant thereon. He will 
likewise, in addition, furnish other notifications as may be re- 
quired by AR 600-66 and AR 600-66 or AR 600-67. The quarter- 
master or other officer in charge of burial will furnish the report 
of burial as required in the regulations cited in paragraph 21. 

Section VI 

MODIFICATION OF PROCEDURES 

24. Limited facilities. If the facilities are not available for the 
carrying out of each of the provisions of this regulation or if the 
exigencies of the situation require it, the officer designated to exe- 
cute the approved sentence may make the necessary modification 
of the provisions herein contained, except that he may not change 
the mode of execution. Any modification will be reported in writ- 
ing to the confirming authority. 

25. In lime of war. In time of war, only the minimum number 
of troops necessary to accomplish the execution need be employed. 

Section VII 
STRUCTURES 



26. Permanent scaffold. A permanent type, demountable scaf- 
fold, with a metal trigger mechanism, will be erected when the 
need for such a structure is determined by the commanding officer 
(fig. 2). Where available, troops belonging to the Corps of Engi- 
neers will be employed in the constructing of the scaffold, but 
where not available, or where it is more practicable, other troops 



or civilans may be employed. Preliminary tests will be made to in- 
sure the strength of the rope and the stability of the scaffold's con- 
struction. If facilities are limited, a trapdoor on the second floor 
of the building may be constructed to effect the execution, or s 
similar improvisation employed. 

27. Semipermanent scaffold. A semipermanent scaffold which 
requires no special metal fittings may be used in executions by 
hanging when deemed expedient by the officer charged with 
carrying out the execution (fig. 3). 

2R. Emergency Hiaetam. When the exigencies of the field so 
dietata, emergency type gallows may be used (flg. 4). 

11 

Section VIII 
EQUIPMENT 

29. Hood. The hood will be black, the. outer surface of rough 
materials, split at the open end so that it will come well down 
on the prisoner’s chest and back. 

30. Collapse board and binding strap. A collapse board will 
be provided for use in case of the collapse of the prisoner (fig. 6). 

31. Rope. The rope will be of manila hemp, at least % inch 
and not more than 1 \\ inches in diameter and approximately 30 
feet in length. The rope will be boiled and then stretched while 
drying to eliminate any spring, stiffness, or tendency to coil. 
The hangman’s knot (fig. 7) will be used in the preparation of 
the noose. That portion of the noose which slides through the 
knot will be treated with wax, soap, or grease to insure a smooth 
sliding action through the knot. The noose will be placed snugly 
around the prisoner’s neck in such a manner that the hangman’s 
knot is directly behind his left ear. 

32. Po*i. Design for post used in execution by musketry as 
mentioned in paragraph 12a, is shown in figure 6. 

33. Electrocution. Facilities and equipment for effecting execu- 
tion by means of electrocution will be in accordance with Head- 
quarters, Department of the Army instructions. 




A a Body Strop 
8* Arm Strops i"x9" 

Figure l. Binding atrap. 
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Figure * ®* Permanent tea fold, tide elevation. 
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Length of loops: from A to B should 




18 Inches, And from C 



to Running End should bo approximately 85 inches to 108 inches depending 
upon diameter of the rope, wrap Running End sround for six turns. No 
extra rope should remain. 

Figure 7 ® and ®. Hangrman'M knot . 
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WEAPONS DICTIONARY 



Knight’s New American 
Mechanical Dictionary 

1874 and 1884 

As you read all the entries here, you'll gain a basic familiarity with 
weapons which will stand you in good stead regardless of what field 
of weaponry you're into. 






— A 

A-but'ment A fixed point or surface, afford- 
ing a relatively immovable object against which 
a body abuts or presses while resisting or moving 
in the contrary direction. 



Movable Abutment. 



{Fire-arms.) The block at the rear of the barrel 
of a fire-arm (especially a breech-loader), which re- 
ceives the rearward force of the charge in firing. 

It has the function of the brecch-plug or breech -pin 
in the muzzle-loading fire-arm. 




A similar term is applied to the corresponding por- 
tion in breech -loading cannon. 

In Fig. 6, the abutment D is movable upon an 
axis so as to expose the rear of the bore for the in- 
sertion of the cartridge. 

In Fig. 7, the abutment D is stationary, relatively 
to the stock, and the barrel slips away from the abut- 
ment to allow the insertion of the cartridge. The 
variations in the arrangement are very numerous, and 
the different devices form the subjects of numerous 
patents in the United States and foreign countries. 
See Fire-arm ; Breech -loading. 

Ac'tion. ( Fire-arms .) Used generally, in ref- 
erence to the position or some characteristic of the 
firing mechanism ; as side action, snap action, etc. 

Specifically — the iron body which lies between 
the barrels and the stock. 

Back action when I lie locks are bedded into the 
stock alone. 

Bar action when the locks are bedded partly into 
the stock and partly into the action. Also called 
fore action. 



Air '-gun. The air-gun is a pneumatic engine 
for firing bullets or other projectiles by force of 
compressed air. The child’s popgun illustrates the 
principle of the air-gun : a pellet is forced through a 
tube or quill by a rammer from the larger to the 
smaller end, where it sticks fast, and another pellet 
is put in and pressed forward in the same manner, 
condensing the air between them, when the pressure 
on the first pellet overcomes its frictional adherence 
to the sides of the tube, the pellet is released, and 
is projected by the force of the expanding air. The 
ancients were acquainted with some kind of an 
apparatus by which air was made to act upon the 
shorter arm of a lever, while the longer aim impelled 
a projectile ; and it is said that Ctesinhus of Alex- 
andria, a celebrated mathematical philosopher, who 
lived B. C. 3 20, constructed an instrument in 
which the air, by its elastic force, discharged an 
arrow from a tube. (Montucla, “ Histoire dcs 
Mathematiques,” Vol. 1. p. 267.) The first ac- 
count of an air-gun is found in David Bivault's 
“ Flernens d'Artillerie.” He was preceptor to Louis 
XIII. of France, and ascribes the invention to a 
certain Marin of Lisieux, who presented one to 
Henry IV. of France, about A. I). 1600. An 
instrument of this kind was invented by Guter 
of Nuremberg about A. D. 1656. Various shapes 
have been adopted, from that of the ordinary mus- 
ket to a gun resembling a common, stout walking- 
stick. It consists of a lock, stock, barrel, and ram- 
rod ; and is provided with proper cocks for filling 
it with compressed air by means of a force-pump. 
The lock is only a valve which lets into the barrel 
a portion of the air compressed in a chamber iu the 
stock when the trigger is pulled. The gun is loaded 
with wadding and ball in the ordinary way, and 
when fired there is but little noise, and none of 
the other concomitants of gunpowder, smoke and 
odor. The usual range to which the air-gun propels 
a bullet is from sixty to eighty yards. In those 
guns having a sliding trigger, two or three bullets 
are successively and separately introduced, and may be 
expelled by one mass of condensed air. Air-guns have 
also been constructed upon the principle of revolv- 
ing pistols, admitting the expulsion of several bullets 
after once charging with compressed air. Some 
varieties have an air-pump attached by means of 
which a more powerful compression of air may be 
produced. One air-gun in the form of a cane has 
two barrels, — one small one for the reception of 
bullets, and one large bore for the reservoir of 
compressed air. Elastic springs have also been 
used in connection with compressed air, but the 
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latest improvements are those of Cornelius Borda. 
The reservoirs of the gun are filled with a mixture 
of oxygen and hydrogen in due proportion for 
producing water. The gun is provided with a small 
electric battery connecting with the trigger. The 
moment a portion of the gas is let out, an electric 
spark is produced, occasioning the instantaneous 
combustion of the mixture, and a high pressure in 
consequence of the excessive heat resulting from the 
chemical transformation. This gun is saiu to propel 
a bullet as far as an ordinary musket. The noise- 
lessness of ordinary air-guns is accompanied by 
slight projectile force, and the gun of Borda in 
exploding a body of gases in confinement would 
probably cause as much sound as the combustion of 

gunpowder in auantity sufficient to generate the 
same projective force. Shaw's air-gun, patented in 
1849, combines an endless band of vulcanized india- 
rubber with an air-exhausting apparatus ; the elec- 
tricity is so applied as to compress the air at a single 
stroke of the air-pump the moment before it is dis- 
charged. The steam-gun, exhibited in London a 
few years ago, exemplified a much more forcible 
agent than air for the propulsion of bullets. 

In Fig. 102 the upper chamber is the reservoir 
of air, which is condensed therein by means of the 
piston and valve in the stock. The lower tube is 
the barrel, and the ball is rammed down to its lower 
end as usual. The gun being sighted, the motion 
of the trigger moves the valve, which admits a body 
of air to the rear of the ball and expels it from the 
barrel. 

Lindner, December 16, 1862. The lever con- 
forms in shape to the stock of the gun, and is the 



accuracy of the flight. 

Gedney, September 24, 1861. The hollow han- 
dle is formed of india-rubber or other flexible air- 
tight material, 
Fig- 104 and communi- 



cates with a 
rS^^^Sshort tube 
— r.~ placed beneath 

the barrel and 
connected therewith by means of a 
passage. A valve of cork closes the 
passage between the hollow handle 
and the tube, and is pressed into its 
seat by a rod. To discharge the pis- 
tol, the rubber handle is compressed 
until the pressure of the air over- 
comes the adhesion of the valve to 
its seat, when it is driven back ; the 
air then escapes into the tube and 



thence into the barrel, driving out the projectile. 
This and the preceding are only toy-guns. 

Gifford, February 9, 1864. The barrel is in 

communication with the inside of the trigger-box, in the 
interior of which is a valve-piston, consisting of a steel 
rod carrying a ring fitted with a caoutchouc disk for clos- 
ing communication. Air enter the barrel by a bell- 
shaped chamber. By pressing strongly on the extremity 
of the rod, the disk is compressed and closes the reser- 
voir orifice. By suddenly releasing the piston-valve file 
elasticity of the caoutchouc, combined with the pressure 
of the compressed air, causes the sudden opening of the 
reservoir orifice and emits a blast of air to the rear of the 
projectile. The air is compressed into a reservoir 
beneath the barrel, by means of a piston working 



Fig. 103 




Lindner's Air-Gun. 



means of retracting the piston. The piston, when 
released by the trigger, is driven forward by the 
elastic force of the condensed spring, projecting the 
bullet from the barrel by further compression of the 
air. The spring is a helical ribbon, and condenses 
into a simple coil when the pressure of the lever is 
applied. The barrel is breech -loading, tilting on a 
pivot so as to expose the rear for the reception of 
the ball, and being locked shut by a catch. A pro- 
jecting india-rubber ling at the joint of the barrel 
makes an air-tight joint when the barrel is closed. 
The projectiles have an expanding portion, which 
enters the rifle-grooves of the barrel to increase the 



Fig. 106. 




Gifford's Air-Gun. 



longitudinally in a valved interior tube, and the valvular 
arrangements is to give an instantaneous emission of air 
and an immediate closure, so as not to waste the air by a 
protracted opening of the valve-way. 

The South American Indians of the Amazon 
and Orinoco use a species of air-gun or blow-pipe 
for propelling poisoned arrows. It consists of a 
long, straight tube in which an arrow is placed and 
expelled by the breath. Near Para, it is very in- 
geniously made of two stems of a palm, of different 
diameters, one fitted within the other to secure per- 
fect straightness ; a sight is fitted to it, near the 
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end. The arrows used are fifteen to eighteen inches 
long, having a little ball of down, from the silk 
cotton-tree, twisted round the smaller end so as to 
make it lit closely in the tube. In the hands of a 
practised Indian this is a very deadly weapon, and 
as it makes no noise he frequently empties his 
quiver before he gathers up his game. 

Warburton, the eminent naturalist who wandered 
in these countries, gives a good account of their modes 
of hunting. See also Humboldt, and the Researches 
of Sir Robert H. Schomburgk in British Guiana. 

A similar weapon is found among some of the 
Malay tribes, and is called by them the sumpitan. 

Aristotle was acquainted with the fact that the 
air has weight, stating that a bladder inflated with 
air will weigh more than an empty one ; as he was 
not acquainted with glass globes, which can be 
exhausted of air without losing their shape, we may 
infer that his statement with regard to tue bladder 
was intended to apply to a hypothetical one which 
possessed the stiffness of glass, or else that the air 
was considerably compressed in the inflated bladder. 

Hero of Alexandria, in his “Spiritalia,” shows his 
knowledge of the elasticity of air, and how it could 
be used to produce many effects. He shows the air- 
pump. 

Ctesibus developed the pump into an air-gun. 

Air Pin 'to 1. A small weapon differing in no 
substantial respect but size and portability from 
the air gun. 

APti-aoope. Clark, March 18, 1866. This 
invention consists of an arrangement of lenses and 
mirrors in a vertical telescopic tube, by means of 
which a person is able to overlook objects inter- 
vening between himself and the object he desires to 
see. When the sections of the tube are extended, 
the view is received upon an upper mirror placed 
at an angle of 45° and reflected thence down the 
tube to a lower mirror, where it is seen by the ob- 
server. The image is magnified by lenses inter- 
vening between the mirrors. The telescopic tubes 
are so connected that each in turn acts upon the 
next in series, as it comes to the end of its own 
range, and thus the desired elevation is arrived at. 
The means of extension is a winch and cords. 

Stevens, January 6, 1863. This affords a means 
for training guns to a given angle with' the aris of 
the vessel, or on an object, while the gunner re- 
mains beneath the gun-deck. There is attached 
beneath the deck to the pintle of the pivoted gun 
a graduated index-plate, by which its horizontal 
bearing may be read. A telescopic tube, with two 
rectangular bends and with reflecting mirrors at the 
angles, is so placed as to be used from beneath the 

dock ; two of these mav be so situated as to form a 
base of sufficient length to obtain, by simultaneous 
observation, the distance by triangulation. Two 
screw-propellers, working in contrary directio ns, 
rotate the vessel so as to bring the guns to bear on 
the required point. 

The upper and lower limbs of the telescopic tube 
are parallel ; the one above deck is presented towards 
the object, the other to the eye. The image of the 
object, after being twice reflected, reaches the eye 
of the observer, whose person is not exposed. 

A portable altiscope, adapted to enable a person 
to look over the heads of a crowd, is formed of a 



Fig. 138. 
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Steveiu's Altiscope. 

hollow cane with perforations near its respective 
ends, opposite two reflectors arranged at angles of 
46° in the cane. The cane beim? held mitirauiT and 



enus, opposite two renectora arranged at angles of 
46° in the cane. The cane being held vertically, and 
the upper orifice presented towards the object to be 
viewed, — a speaker, for instance, — the image is re- 
ceived upon one mirror and passes down the cane to 
the other, where it is observed by the person. Slides 
cover the openings when not used for observations* 
and the cane has then an ordinary appearance. 

Am'mu-ni'tion In its most comprehensive 
signification, this includes artillery and small-arm 
projectiles with their cartridges and the percussion- 
caps, friction-primers, etc., by means of which they 
are fired ; also war-rockets and hand-grenades. For 
artillery, when the projectiles, their cartridges, 
primers, etc., are packed in the same box, it is 
designated in the United States service as faced am- 
munition ; this is the description furnished for field 



transported loose. 

Up to 12-pounders for smooth-bore ordnance the 
cartridge is attached to the projectile ; above that 
caliber the shell or case-shot are filled, the fuse in- 
serted, and the sabot attached ; in this case, the pro- 
jectile is said to be strapped; shells of 8-inch caliber 
and upwards are seldom filled previous to issue, this 



operation being performed as they are required at 
the place where they are used. Projectiles for 
rifled artillery are always separate from their car- 
tridges. 

Fixed ammunition for field artillery is put up 
in boxes of uniform size for each caliber, each con- 
taining & given number of rounds, yiz. : — 



Smooth-bore 6-pounder gun 
Smooth-bore 12-pounder gun . 
Smooth-bore 12-pounder howitzer 



Smooth-bore 24- pounder howitzer . 6 

Smooth-bore 32-pounder howitzer . 4 

Rifled- bore 3-incn or 10-pounder gun 10 

Ammunition for small-arms is known in the United 
States service as small-arm cartridges. In these the 
bullet and cartridge are invariably put up together 
in boxes of 1,000, except some descriptions of 
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patented cartridges, which are put up in boxes 
containing 600 or 1,200, and repcating-f'a rtridges, as 
Spencer’s, in which the box is made to contain a 
multiple of the number which fills the breech- 
chamber. 

Rules have been laid down for determining th< 
proper supply of ammunition of each description foi 
an army in the field. 

That assumed by the British authorities allows 
300 small-arm cartridges per man for six months’ 
operations ; of which an army of 60,000 men should 
have 2,680,000 with them, besides those in reserve. 

This amount is understood to be in addition to 
that carried in the cartridge-boxes of the men, 60 
rounds each in the case of an infantry soldier. 

The wagons for this service are intended to carry 
20,000 rounds each, and are drawn by four horses. 
Several wagons are organized into an equipment 
under the charge of a detachment of artillery : 
several such equipments would be attached to an 
army of 60,000 men, one for each division of infan- 
try and a proper proportion for the cavalry ; tht 
remainder being in reserve. 

The proportion given in the United States Ord- 
nance Manual is 100 rounds for each man, 40 rounds 
in the cartridge-box, and the remainder in reserve 
for infantry. 

Ammunition for cannon : 200 rounds for each 
piece, both of the reserves and active batteries ; the 
ammunition which cannot be carried in the chests 
of the caissons to be kept with the reserves. 

During our late civil war it is believed that, where 
at all practicable, the amount of readily accessible 

ammunition, both for artillery and small-arms, was 
kept largely in excess of the above standard. 

A supply-train, under the charge of an ordnance- 
officer, was attached to each division, from which 
issues- were made as required to the company or 
regimental officers, upon properly approved requi- 
sition. 

The wagons of which these trains were com- 
posed were generally drawn by six horses or mules, 
and were capable of carrying from 40,000 to 60,000 
rounds of small-arm cartridges, or an equal weight 
of artillery ammunition. 

See Weapons ; Projectiles. 

Ar'ma-ment. A term expressing collectively all 
the cannon and small-arms, with their equipments, 
belonging to a ship or fortification ; frequently ap- 
plied, in a more restricted sense, to the artillery alone. 

The armament of ships and forts has undergone a 
very great change within the past thirty years. 
About 1840 the 32-pounder gun was most usually 
employed both on shore and shipboard, 24-pounders 
forming no inconsiderable proportion of the armament 
of our forts. 8-inch and even 10-inch guns and how- 
itzers were, however, mounted to some extent in the 
more important seaboard fortifications. 

The armament of a line -of- battle ship mounting 
eighty-four guns consisted of twenty- two 32-pounders 
of 57 cwt. and ten 8-inch shell-guns of 63 cwt. on each 
of the two gun-decks, and twenty 32-poundcrs of 
lighter weight on the spar-deck ; that of a 50-gun 
frigate was similar, omitting the battery of one gun- 
deck. In 1857 a 40-gun steam frigate was armed 
with twenty-four 9-inch guns on the main-deck and 
fourteen 8-inch and two 10-inch pivot-guns on the 
spar-deck ; 11 -inch pivot-guns were also introduced 
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as a part of the armament of steam sloops and smaller 
vessels. 

Rifled or breech-loading ordnance was practically 
unknown. The commencement of our late civil 
war brought with it the era of 15-inch smooth-bores 
weighing 50,000 pounds, and at or shortly after its 



close 20-inch guns, weighing more than 100,000 lbs. 
and carrying a ball of 1 , 060 lbs. , 
former of these classes now forms the usual armament 



had been cast. The 



of our monitors. Rifled guns of calibers up to 10 
inches (as the Parrott 300-pounder) were also intro- 
duced, and this size has been exceeded in Europe, 
30-ton Armstrong breech-loaders, carrying a projec- 
tile of 600 lbs. weight, being now in use in the 
English navy, while North Germany and other con- 
tinental nations are little, if any, behind in this re- 
spect. In the United States service great reliance 
has been placed on the “ smashing ” qualities of 
round projectiles of large caliber fired from smooth- 
bore guns when employed against iron-clad vessels, 



while the impression of European artillerists is that 
they are comparatively inefficient in competition 
with elongated projectiles discharged from rilled 
guns ; these are, accordingly, the only kind, now em- 
ployed abroad on first-class war vessels, and appear 
to have almost, if not entirely, superseded smooth- 
bores, with the exception of mortars in the armament 
of fortifications. 

Ar'mo-rer's Gage. For verifying the dimen- 
sions of the various parts of small-arms are templets 
of various sizes and shapes, rings, and cylindrical 
or conical gages for interior dimensions. 200 are 
embraced in a complete set for the various arms 
made at the Government armory, of which about 78 
are UBed for the rifie-musket alone. 

Of these, the caliber gage measures the diameter of 
the bore. 

The dimension gages show the length of the barrel 
and its diameter at various distances, the value in 
inches and parts being measured by the caliper gage. 

Other gages measure the proper dimensions of the 
breech-screw and its thread, and those of the counter- 
bore of the barrel which receives it ; others, again, 
the form, dimensions, and position of the sights. 

A separate gage is required for the lock -plate, and 
for each separate part of which the lock is composed ; 
as the mainspring gage, sear gage, bridle gage, tum- 
bler gage, hammer gage, etc. ; also gages for the vari- 
ous dimensions of the stock, of the bayonet, and of 
each of the appendages which accompauy the gun. 

The number of 200, above given, might be swelled 
to several thousand, by including those required for 
inspecting the various carbines and pistols made by 
different parties for the United States government ; 
all which were made so that the parts of the same 
kind might be interchanged. 

Ax'mox, Per'aon-aL Defensive clothing or cov- 
ering for the body in battle. 

Scale and chain armor were common among the 
old Egyptians (time of Rameses 111.) and Assyrians, 
also among the Persians and Romans. Dr. Abbott’s 
collection in New York contains the iron helmet and 
scale armor of Sheshonk, or Shishak, the king of 
Egypt who overthrew Rehoboarn, seven years after 
the death of Solomon. The scales are the shape of 
the Egyptian shield round end downward, and some 
of them are marked with the cartouche of the king. 

The Sarmatians wore scale armor of pieces of horn 
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or horse-hoofs fastened to a linen doublet. 

Goliath was armed, with a coat of mail (1 Samuel 
xvii). It is frequently spoken of by Homer. De- 
metrius, son of Antigonus, had a coat of mail made 
of Cyprian adamant (perhaps steel). Cyprus was 
famous for its armor. The ancient Scythians had 
armor composed of horse’s hoofs curiously strung and 
jointed together. Hengist the Saxon had scale 

armor A. D. 449, and King John of England pos- 
sessed a hauberk of rings set edgewise, 1200. The 
cavalry of Henry III. had coats of mail. Henry 
VII. had a steel cuirass, 1500. Siuce the intro- 
duction of fire-arms the use of armor has been 
gradually discontinued, and it is now confined to 
the heavy cavalry or cuirassiers of European armies. 
As worn at present, it generally consists of a helmet 
of brass strengthened with steel, and a cuirass com- 
posed of a front piece, or breast-plate, and a hack 
piece strongly laced or buckled together. The suc- 
cess of the French cuirassiers in the famous cavalry 
combat at Eekinuhl, 1809, was in a large degree 
owing to their wearing complete cuirasses, while 
the Austrians were only provided with breast- 
plates. 

For illustrations and descriptions see Frost’s Pic- 
torial Histories, and the Iconographic Encyclopaedia. 

Of ancient armor some remarkable examples are to 
be found in the tribolites of the Silurian age, “a 
family in whose nicely jointed shells the armorer of 
the Middle Ages might have found almost all the 
contrivances of his craft anticipated, with not a few, 
besides, which he had failed to discover. They were 
covered over, back and head, with the most exqui- 
sitely constructed plate-armor ; but as their alxio- 
mens seem to have been soft and defenceless, they 
had the ability of coiling themselves round on the 
approach of danger, plate moving on ul&te with the 
nicest adjustment, till the lira of tne armed tail 
rested on that of the armed head, and the creature 
presented the appearance of a ball defended at every 
point. In some gene,ra, as in Calyraene, the tail 
consisted of jointed segments till its termination ; 
in others, as in I Husnus, there was a great caudal 
shield, that in size and form corresponded to the 
shield which covered the head ; the segments of 
Calymsne, from the flexibility of their joints, fitted 
close to the cerebral rim ; while the same effect was 
produced in the inflexible sliiclds, caudal and 
cephalic, of I Ilienus, by their exact correspondence, 
and the flexibility of the connecting rings, which 
enabled them to fit together like two equal-sized 
cymbals brought into contact at every point by the 
hand." — Hugh Miller. 



Anns. The club was the first offensive weapon. 
By knots and points it became a mace ; an edge and 
a pole converted it to a battle-axe. It was adapted 
for thrusting by giving it a point, and became a 
pike or spear ; and when adapted to be thrown be- 
came a dart or javelin, which might be recovered by 
a line, as among the Moors. Shortened and pointed, 
it became a dagger or poniard, and by receiving an 
edge became a sword, scimeter, or similar weapon. 
Pointed, and associated with a motor to propel it, we 
see the arrow and its bow, which is, critically c6n- 
sidered, a really beautiful invention. See Archery. 

“ The first weapons of mankind were the hands, 
nails, and teeth ; also stones and branches of trees, 



the fragments of the woods ; then flame and fire 
were used, as soon as they were known ; and last- 
ly was discovered the strength of iron and brass. 
But the use of brass was known earlier than that of 

iron, inasmuch as its substance is moraeasy to work, 
and its abundance greater.” — L ucretius; d. 51 b. c. 
act. 44. 



History commences after the invention of the bow 
and arrow, and the Australian race seems to have 
diverged from the parent stock before its introduc- 
tion, as they, and they only, do not possess it. 
They have a curious analogue, however, in their 
flexible spears, which are bent, when adjusted for 
throwing, so that their reaction in straightening 
may increase the force of the projection. Tne pecu- 
liar course of their flight when they did not straight- 
en perfectly may have suggestld to them the very 
unique weapon, the boomerang, which was imported 
into England as a curiosity perhaps 30 years ago. 

During the historic period we find tne most an- 
cient weapon noted in the Bible is the sword. It 
was the “instrument of violence,” as Jacob called it, 
wherewith Simeon and Levi slaughtered the Sheche- 
mites (Genesis xxxiv. 25). 

Phineas, the grandson of Aaron, carried a javelin. 
Ehud had a short dagger (Judges iii. 16). David de- 
clined Saul’s sword, and used a sling, but afterward 
took the sword of Goliath. Many centuries before, 
all these weapons had been used in China, India, 
Assyria, and Egypt. 

Pliny ascribes the invention of the sling to the 
Phoenicians. The Balearic Islanders were celebrated 
for their expertness in its use. 

Slings and bows were employed by all the nations 
of antiquity, but among those who attained the 
highest military reputation, as the Greeks and Ro- 
mans, were looked upon merely as auxiliary weap- 
ons, and the soldiers who used them were considered 
as an inferior class. The heavy-armed soldiers, who 
composed the strength of their armies, were armed 
with the spear and sword. The former, as used by 
the Greeks, was some 16 or even 18 feet in length, and 
enabled them to form a line of battle 16 men deep, — 
a solid mass capable of withstanding the most vio- 
lent shocks, or of breaking the firmest ranks of any 
enemy who was not armed and disciplined like 
themselves ; it was, however, deficient in mobility and 
activity. The Romans, on the contrary, preferred an 
order of formation and weapons which admitted of 
greater activity and allowed more scope to the efforts 
of the individual soldier. Besides a lighter spear, 
their principal weapon was the pilum, a short and 
massive javelin with a triangular iron head, which 
was darted by hand when within a few paces of 
their opponents, after which they drew their swords 
and advanced for close conflict. The Roman foot- 
soldier’s sword was a short, two-edged weapon, 
greatly resembling the foot -artillery sword formerly 
used in the U nited States Army, and was adapted 
for either cutting or thrusting, though the soldier 
was instructed to prefer the latter as more effective 
and permitting him to preserve a better guard of his 
own person. 

The formation of the legion was in eight ranks, 
and a distance of three feet was preserved between 
each file, as well as each rank, thus allowing ample 
room for the maximum effort of each separate man. 

The offensive arms of the cavalry were a javelin 
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and a long broadsword. 

Cavalry does not seem to have performed each an 
important part among the Greeks and Romans as it 
did among the more Eastern nations, as the Parthi- 
ans, whose mounted archers, on more than one occa- 
sion, defeated and almost annihilated the legions of 
Rome. 

No important change in arms, except the introduc- 
tion of tne cross-bow, seems to have been made until 
the introduction of gunpowder ; though the charac- 
ter of the forces employed underwent a complete 
revolution. As Europe settled down into the gloom 
of the Middle Ages, disciplined armies became un- 
known, and the barbarous nations of the North who 
had overrun it, in the course of time becoming 
converted into peaceful tillers of the soil, had lost 
their former military habits, and in times of war 
degenerated into little better than camp followers. 

Cavalry, including the knights ami men-at- 
arms by whom they were attended, constituted 
almost the entire strength of an army, and being 
nearly invulnerable to the ordinary weapons 
used by the footmen of that day, such as pikes 
and bills, were capable of putting t.o flight or 
slaughtering with impunity many times their 
own number of the latter, who were in general 
destitute of armor of any kind. The introduc- 
tion of fire-amis has gradually effected an en- 
tire change in the composition and discipline 
of modern armies, and though the lance and 
sword or saber are still employed, they arc used 
merely as auxiliaries. See Artillery, Fire- 
arms, Projectiles, etc. For a list of arms 
of various kinds, cutting, missile, etc., see 
Weapons. 

“ Ships’ arms are cannons, earronade, mortars, 
howitzers, muskets, pistols, tomahawks, cut- 
lasses, bayonets, and boarding-pikes.” — Admi- 
ral Smyth. 

Arm 'strong Gun. A description of ord- 
nance adopted in the English artillery for all 
field-guns and many of larger caliber. 

It is built up of different parts, so disposed as to 
bring the metal into the most favorable position for 
the strain to which it is to be exposed. See Can- 
non. 

Fig. 362. 




Armatronf Gun. 



The illustration does not show the mode of bu tid- 
ing up the gun, but illustrates the mode of breech- 
loading. The inner portion of the barrel is made of 
coiled iron or steel, welded ; that mode of construct- 
ing being adopted to avail the tensile strength of the 
metal in resisting the bursting force of the discharge. 
The mode of reinforcing differs somewhat in the dif- 
ferent calibers and styles of the arm, but consists, 
generally speaking, of a number of reinforce bands 



of superior strength and thickness, over and in the 
vicinity of the charge -chamber and the parts weak- 
ened by the transverse cavity in which the breech- 
block is slipped. 

a is the charge-chamber. 
b the gas-check. 

c is the breech-block which slides in a transverse 
slot d. The breech-block is traversed by the vent. 

e is a breech-screw having an axial aperture m, 
through which the charge is introduced from the 
when the breech-block c is withdrawn. After 



the charge is inserted in the chamber a, the block e 
is replaced, and the breech-screw e is screwed up, 
forcing a projection on the anterior face of the breecn- 
block into tlie conical seat at the rear of the bore, 
and tightening the gas-check b in its seat, to pre- 
vent any escape of gas reanvardly. 

Ar ’que-buse. This piece, an early attempt at a 
portable fire-arm, had a massive stock laid to the 



Fig. 366. 




shoulder, and an offset near the muzzle by which it 
might be rested against an object, to break the 
recoil. It was fired by a match. It was used in the 
battle of Mo rat, where the Swiss defeated Charles 
the Bold, 1476. 

Ar'row. The missile which is projected by a 
bow. Bundles of arrows were called sheaves. 

It is usually of reed or of wood, and tipped with 
the best accessible materials ; such as bone, flint, 
obsidian, metal. 

The old English rule was to have the arrow half 
the length of the bow, and the latter the length of the 
archer, so that a cloth-yard shaft was used by a man 
six feet high. 

The bolt was a peculiar arrow adapted to be shot 
from a cross-bow. The arrow of an arbalest was 
termed a quarrel. 

Immense quantities of flint arrow-heads are found 
in the Celtic barrows throughout Europe. The ar- 
row-heads of the Scythians and Greeks were of bronze, 
and had three flanges like a bayonet ; such have 
been found at Persepolis and Marathon. The “bar- 
barians,” say the classic writers, use barbed ( adun - 
cas, hamatce) and poisoned (venencUoc) arrows. The 
poison on the arrow was called toxicum, from its 
relation to the bow, and the word was extended to 
poison in general. 

The shaft was of polished wood, cane, or reed. 
The latter actually gave names to the weapon, — 
arundo, calamus. The Egyptians used reed shafts ; 
their arrows were from 22 to 34 inches in length, 
and are yet extant. 

The monuments show feathered shafts. 

In the time of Homer, arrows were sometimes poi- 
soned. The poisoned arrows of the Indians of Guiana 
are blown through a tube. They are made of the 
hard wood of the Cokarito tree, are about the size of a 
knitting-needle nine inches long, and mounted on a 
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yellow reed four or five feet long. One end is sharp- 
ened, and poisoned with icoorai; the rear end re- 
ceives a pledget of cotton to act as a piston in thetube. 
The effective range is about forty yards. The hard- 
wood spike can be removed at pleasure ; twelve or 
fifteen such spike3 -are carried by the hunter in a 
little box, made of bamboo. The poisoned spike is 
cut half through, at about a quarter of an inch 
above the point where it fits into the socket of the 
arrow ; and thus, •when it has entered the animal, 
the weight of the shaft causes it to break off, the 
shaft falls to the ground uninjured, and is fitted 
with another poisoned spike and used again. 

In like manner the arrows of the Bushmen, 
Africa, often have the shafts partly cut through, so 
that they may break and leave the point in the 
wound. 

The serrated weapon of the sting ray is used by 
the Malays for heading some of tliesh blow-arrows, 
with the express intentiou that they might break off 
in the wound. 

The arrow-heads of the Shoshones of North Amer- 
ica, said to be poisoned, are tied on purposely with 
gut in such a manner as to remain when the shaft 
is withdrawn. 

A similar idea is earned out in a Venetian dagger 
of glass with a threc-edged blade, having a tube in 
the center to receive poison. By a certain wrench 
the blade was broken off, and remained in the 
wound. 

“ In passing overland from the Essequibo to the 
Demernra,” says Watertou, “ we fell in with a herd 
of wild hogs. An Indian let fly a poisoned arrow 
at one of them ; it entered the chcek-Done and broke 
off. The hog was found dead about 170 paces from 
the place where he had been shot. He afforded us 
an excellent and wholesome supper.” The wild 
tribes of the Malayan peninsula, who use poisoned 
arrows, eat the meat of animals killed by these deadly 
weapons, without even troubling themselves to cut 
out the wounded part. 

There is reason for supposing that the discovery 
of the various poisons used for weapons, and the 
practice of applying them to such a purpose, arose 
spontaneously and separately in the various quar- 
ters of the globe. Poisoned weapons arc used by 
the Negroes, Bushmen, and Hottentots of Africa ; 
in the Indian Archipelago, New Hebrides, and New 
Caledonia. They are employed in Bootan, Assam, 
by the Stiens of Cambodia, and formerly by the. 
Moors of Mogadore. The Parthians and Scythians 
used them in ancient times. 

The composition of the poison varies in different 
races; the Bushmen, Hottentots, and others, using 
the venomous secretions of serpents and caterpillars. 
In the Bosjesman country, Southern Africa, the na- 
tives hunt the puff-adders, in order to extract the 
oison. They creep upon the reptile unawares, and 
l-eak its back at a single blow. The poison-glands 
are then extracted ; the venom is very thick, like 
glycerine, and has a faint acid taste. This is mixed, 
on a flat stone, with an acrid poisonous gum, called 
“ parki ” ; after being worked until it becomes of the 
consistency of thick glue, it is spread over the barbed 
head of the arrow and for about two inches up its 
point. The arrows are then dried in the sun. Each 
warrior carries some half-dozen of these devilish 
weapons, a wound from one of which is as deadly as 



the bite of the adder itself. 

In Ceylon the cobra-tel poison is extracted from 
certain venomous snakes, such as the Cobra de Ca- 
pello (from which the poison takes its name), the 
Carawello, and the Tic polonga ; arsenic and other 
drugs are added, and the whole is “ boiled in a hu- 
man skull.” Three Kabra-goyas (Hydrosaurus sal- 
valor) are tied near three sides of the fire, with 
their heads toward it ; they are tormented with 
whips to make them hiss, so that the fire may 
blaze ! The froth from their lips is added to the 
boiling mixture, and as soon as an oily scum rises to 
the surface, the “ cobra-tel ” is complete. Probably 
the arsenic is the most active ingredient in this 
poison. 

The Cevis are said to prepare poison for their ar- 
rows in the following manner : “ They first kill a 
cow, and take from it its liver ; they then collect 
rattlesnakes, scorpions, centipedes, and tarantulas, 
which they confine in a hole with the liver. The 
next process is, to beat them with sticks, in order 
to enrage them ; and, being thus infuriated, they 
fasten their fangs and exhaust their venom upon 
each other and upon the liver. When the whole 
mass is in a state of corruption, the women take 
their arrows and pass their points through it ; these 
arc then allowed to dry in the shade,.” 

The Indians of Choco and liarbacoos use the 
** Veneno-derana,” or frog poison, which is obtained 
by placing a species of yellow frog, that frequents 
the swamps, over hot ashes, and scraping on the 
viscid humor that arises. After thus torturing the 
frogs, they arc allowed to escape, in order that they 
may serve another time. “ Vcneno-de-culebra,” or 
snake poison, is also said to l>c used in Choco. 

Ar'se-nic. A soft, brittle, and poisonous metal 
of a steel-gray color. Equivalent, 75 ; symbol, As. ; 
specific gravity, 5.7. It volatilizes, exhaling an odor 
of garlic ; fuses at 400® Fah., and is easily in- 
llnroed. It combines with oxygen in two propor- 
tions, forming arsenious and arsenic acids. The 
former salt is As. 75, O. 24 ; the latter. As. 75, 
0. 40. The former is the common white arsenic of 
commerce, very poisonous, and a dull white powder, 
sp. gr. 3.07. 

It is used to alloy lead for shot-making, causing 
the metal to pour more readily, and hardening the 
shot. 

Ar-taier-y. The word seems to have a very 
extended signification, having been originally applied 
to military engines of every description capable of 
throwing heavy missiles, as the ballista, catapult, 
etc. Uzziah made use of them at Jerusalem 810 
B. c. They are described (2 Chronicles xxvi. 15) as 
“invented by cunning men, to be on the towers 
and upon the bulwarks, to shoot arrows and great 
stones withal.” The Chinese claim to have used 
cannon 618 b. c., and engines for throwing heavy 
stones were used in Sicily 300 B. c. Each Roman 
Legion under the early emperors was furnished with 
an artillery train, consisting of 10 larger and 55 
smaller engines for throwing stones and darts, which 
accompanied it on its marches. These engines ap- 
pear to have correspon ded to the siege artillery of 
modem times, and were merely employed in the at- 
tack and defence of fortified places. Their want 
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of portability probably prevented them from being 
of much service in pitched battles on the open field. 
The date of the introduction of fire-arms as artillery 
appears involved in great obscurity. The artillery 
of the Moors is said to date back to 1118 ; from the 
few faint and imperfect allusions which occur here 
and there in old writers, it seems probable that 
their invention bore some analogy to rockets, or the 
projectile was self-propelling. 

The following are some of the dates ascribed to 
the introduction of some military engines and artil- 
lery : — 

Catapult invented by Dionysius of Syracuse, B. c. 899 
Gunpowder artillery used in China . a.d. 85 
Cannon throwing stones, weighing 12 pounds, 

300 paces ...... 757 

The Moors use artillery in attacking Sara- 
gossa 1118 

The Moors use engines throwing stones and 

darts by means of fire .... 1167 

The Chinese employ cannon throwing round- 

stone shot against the Mongols . . 1232 

Cordova attacked by artillery . . 1280 

A mortar for destroying buildings, etc. de- 
scribed by A1 Mailla, an Arab historian . 1 291 

Gibraltar taken by means of artillery 1 808 

A cannon in the arsenal at Bamberg . . 1828 

Balls of iron thrown by means of fire used by 

the Moors 1881 

Ten cannon prepared for the siege of Cam- 

bray 1339 

The Moors defend Algesiras against Alphonso 

XI. by means of mortars . . . 1343 

Four pieces said to have been used by Ed- 
ward 111. at Crecy 1346 

An iron gun with a square bore, for carrying 
a cubical shot of 11 pounds’ weight, made at 

Bruges 1346 

Artillery used by the Venetians at the siege 
of Chioggia 1366 

Artillery used by the Turks at the siege of 

Constantinople 1394 

Red-hot balls fired by the English at the siege 

of Cherbourg 1418 

The great cannon of Mahomet II. employed 

against Constantinople . . . 1453 

Louis XI. of France has twelve cannon cast to 
throw metallic shot, for use as a siege train. 1477 
Brass cannon first cast in England . . 1521 

Iron “ “ “ “ . 1547 

Howitzers introduced .... 1697 

Maritz of Geneva introduces the method of 

casting guns solid and boring them out . 1749 

Carronades invented by General Melville . 1779 

For continuation of the subject and details, seeOHD- 
NANCE ; MORTAR8; PROJECTILES; WEAPONS, etc. 

In European services, artillery is divided into 

Field Artillery Horse Artillery 

Foot " Marine “ 

Garrison “ Siege “ 

Heavy ** Standing “ 

Ar-tillor-y Lev'el. An instrument adapted to 
stand on a piece of ordnance, and indicate by a pen- 
dulous pointer the angle which the axis of the piece 



bears to the horizontal plane. By its means any 
required angle of elevation is given to the piece. 

Al'O-tine. An explosive : Saltpeter, 69.05 ; 
carbon, 15.23 ; sulphur, 11.43 ; petroleum, 4.29 per 
cent. 

— B — 

Back-Right. 1. {Fire-arms.) The rear sight 
of a gun. It may be of various forms. In the old- 
fashioned arms intended for rouud balls, it was 

merely a notch in a knob or plate near the breech 
of the gun, the proper elevation to be given being 
estimated by the marksman. As the effective range 
scarcely exceeded 250 to 300 yards, this could do 
done with sufficient accuracy by an expert marks- 
man ; but with the introduction of the elongated 
bullet, giving ranges of 1,000 yards and upward, it 
became necessary to seek some more efficient means 
of securing the proper range at these long distances, 
so that the bullet might not either pass over or fall 
short of the object. For this purpose was introduced 




Ba^k- Sights. 



the rear-sight (a. Fig. 515), consisting of an upright 
slotted branch, which was jointed to a seat on the 
barrel of the gun, or, in some instances, on the small 
of the stock in rear of the barrel. A notched slider 
on the upright branch could be elevated as desired, 
and by elevating the muzzle of the gun until this 
notch and the front-sight were in line, any range 
within the limit of projection of the piece could oe 
attained. 

This sliding sight has, in the U nited States ser- 
vice, been superseded by the leaf-sight ( b , Fig. 516), 
which is more compact and less liable to derange- 
ment. Also called Folding-Sight. 

Other back-sights, especially those first introduced 
in Southern Germany, have been made very differ- 
ent in form from those described ; one variety (c. 
Fig. 515) being permanently fixed perpendicularly 
to the barrel, and having notched holes at proper 
hights through which to sight, and another (d. 
Fig. 515) being segmental in shape, and movinff 
circularly in a direction longitudinal to the barrel 
through a stud .fixed thereon. 

Another form of back-sight (c. Fig. 515) vertically 
adjustable for range, and attached to the stock, has 
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a graduated spring-piece slipping within a vertical 
slot in the small of the stock, and is adjusted aa re- 
quired. Its spring retains it in place, or it may be 
clamped by a set-screw or lowered below the line of 
the hind-sight on the barrel. 

Bal-lis'ta. ( fVeapon .) A machine used ancient- 
ly for throw- 
ing darts or 
stones. 

The name 
is applied to 
two different 
machines. 

One resem- 
bles the cat- 
apult in the 
mode of ob- 
taining the 
power, and 
the other is 
Ballista. a cross-bow 

on a large 

scale, with a tackle to draw the bowstring. 

a. The more ancient ballista had a vibrating arm, 
which was drawn back against the tension of cords 
made of human hair, horse hair, or catgut. When 
drawn back to its full scope, it was suddenly released, 
and its head came with a violent blow against the 
ends of the darts arranged on a table above and 
pointed towards the enetuy. 

b. The other ballista was a cross-bow, arranged 
upon a standing frame (Fig. 546). The string was 
retracted by a tackle, ami was cast loose by some 
device, projecting a dart or a stone, as the case might 
be. The dart or stone lay upon a table, and was 
adjusted against the string before casting off. 

Bal-lis'tic Pen'du-lum. This instrument is 
designed to determine the velocity of projectiles of 

Fig. 547. 
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Ballistic Pendulum . 



cannon and small-arms. It was invented by Rob- 
bins about 1760, and described by him in his tract 
on Gunnery. It has been improved by Hutton and 
Gregory, in England ; Piobert and Morin, in France ; 
and Mordccai, in the United States. 

The original instrument consisted of an iron bar 
suspended by a transverse axis, and having a block 
of wood strengthened with iron plates to receive the 
impact of the ball. On being struck, the block 
swung like a pendulum, and pulled a ribbon through 
an orifice in the fixed framework. The length of 
the ribbon withdrawn is considered equal to the 
chord of the arc of vibration. 

The use of the pendulum depends upon the dy- 
namical tact that if a body of small mass impinge 
with great velocity upon a much larger body at rest, 
ami the two bodies after impact move, on together 
with a velocity which can be easily measured, the 
masses of the two bodies being given the whole mo- 
mentum after impact is known ; and as this is the 
momentum of the smaller body before impact, the 
velocity with which it struck the larger body can 
be determined. 

As now used, the block consists of a cast-iron case 
or mortar, partially filled with bags of sand or a block 
of lead. It is suspended by wrought-iron bars from 
an axis working on knife-edges in V-grooves, and 
the arc of vibration is measured on a copper arc by 
an index carrying a vernier. 

The arc of vibration being ascertained, the follow- 
ing points must be known, in order to calculate the 
velocity of the. ball on striking : — 

1. The respective weights of the ball and pendulum, 

2. The distance of the centers of oscillation or 
percussion from the axis of suspension. 

3. The distance of the center of gravity from the 
axis of suspension. 

4. The angular velocity of the pendulum after 
impact. 

The upper figure represents the pendulum for 
small-arms ; the lower one for ordnance. 

The gun itself has been swung on a pendulum, 
and its arc of recoil measured to furnish datum for 
estimating the force of the discharge. 

It i3 also used to determine the quality of powder. 
See also Eprouvette. 

The Chronoscope and Electro-Ballistic apparatus 
afford more perfect means of determining the point 
sought. See Chronoscope : Electro Ballista. 
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Ball-screw. An implement for extracting bul- 
lets from the barrel of a gun in cases where it would 

be dangerous or impossible YsV&W'A 

to expel them by firing. It 

is screwed on to the end of Fig. 549. 

the ramrod, which, being g- — IS mJ W 

turned, causes the screw- 1,1 

threaded pointed end of the r- i 'M *. a 

ball-screw to enter the bul- II II 

let, which is then withdrawn l 



by pulling the ramrod. The 
common form is shown at a. 



common form is shown at ra, I Ball- Screws. 

Fig. 549. f W 

Witzleben’s ball-screw. If CA 

b, has two jaws with sharj>- y j jjjj b 

edged interior shoulders, con- Z fr 

stituting a portion of a con- ■ “ 

cave screw-thread, which enters the bullet to prevent 
it from slipping from the grasp of the jaws. 



Bal-loon' Mus'ket. One for perforating bal- 
loons of observation. As specially made by Krupp 
for the German army it was designed to pick off 
the postal balloons from Paris during the siege of 
that city. It was a heavy rifle swiveled on a stand- 
ard upon an artillery wagon. — “ La Nature” Its 
range enabled it at times to pick off balloons at 
3,200 feet elevation. 



Bal-loon' Tor-pe'do. A torpedo elevated and 
floated over an enemy by a balloon, and dropped by 
time arrangement (fuse or clockwork), or by means 
of electric connection through wire reaching from 
the point uf dispatch Bar and Open Bead 
Fig. 2(14 Sight. (Rifle.) A 

form of sight in which 
the a fu-rtiirc is supported 
on u segment plate in 
the ring. Fig. 204. 

Bar and Slit 
Sight. (Rifle.) A form 

/*,.• anrt Open of sight having a plate i; a r a ml Slit 
Lrud .s/g/it. w ith a vertical slit. Sight. 

Also called a s lit-tuir si;/ lit. See Fig. 205. 






Holmes's Darrti-chamf, ring. Crozing, and Howeling 

Machine . 
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lathe specially adapted to boring out gun-barrels. 
See Kipling Machine. 



Bar'rel Gage. 

A gage for testing 
the diameter of gun- 
barrels according to 
a standard ; the in- 
strument has sev- 
eral tapered slips, 
each graduated, and 
h a v i n ir a certain 



Fig. 2H». 




Gun-barrel Gage. 



Having si certain 

range of sizes, the diameter of the barrel being de- 
termined by slipping the gage into the muzzle. 

Bat'ter-y-gun. A gun having a capacity for 
firing a number of shots consecutively or simulta- 
neously, without stopping to reload. There arc a 
number of varieties. 



1. A piece of ordnance having a number of load- 
chambers attached to a vertical axis, and consecu- 
tively presented at the rear of a cannon-bore. As 
each takes its place at the breech, it is advanced into 
the bore and locked before firing. (Hardy, 1862 ; 
Dodge, 1856.) 

2. A chambered breech- piece, revolving in a vevti- 
cal plane, and presenting its chambers consecutively 
at the open real of the barrel, which is common to 
all the chambers. The principle of construction is 
that of the revolving chambered pistol. (Hedrick, 
1870.1 See also Fire-arms, where Pucker's Revolv- 
ing Battery Gun, English Patent, 1718, is described 
and figured. 

3. A number of parallel barrels arranged in rank, 
and having connected vents for intercommunication 
of fire. (Townsend, 1871.) The infernal machine 
of Fieschi, which lie fired on Louis Philippe, was a 
row of barrels clinched to a frame, and had a train 
of powder which was laid over all the vents in suc- 
cession, like the row of Ixmels in a proving-house. 

The Requa battery consists of 25 rifles, each 24 
inches long, mounted in a horizontal plane upon a 
field -carriage. It is breech -loading, the cartridges 
being forced into the chambers by a sliding bar 
worked by two levers. By a lever beneath ‘the 
frame the barrels may be diverged, so as to scatter 
the balls 120 yards in a distance of 1,000 yards. 

The weight of the battery -gun used at Charleston, 
S. C., was 1,382 pounds. Served by three men, it 
fired 7 volleys, or 175 shots, per minute. Its effective 
range was 1,300 yards. 

4. Forms of many-bnrreled cannon, revolving on a 
vertical axis, the pieces being muzzle-loaded. (Mil- 
nuuN, 1866. Divergent, Natchek, 1864.) 

5. A cluster of rotating barrels, consecutively 
loaded and fired by automatic action. (Gatling, 
1861-65.) This will have a longer description pres- 
ently. 

6. A cluster of barrels, in whose rear is placed a 
chambered plate, each of whose chambers corresponds 
to one of the cluster of barrels, against whose rear it 
is locked before firing. The Mituailleuu (which 
sec). 

7. A number of chambered blocks brought con- 
secutively to the positions for loading, and then lor 
firing, through a group of barrels equal in number 
to the number of chambers. (Taylor, 1871.) 

The Gatling gun has a revolving cluster of paral- 
lel bands. In the rear of each barrel, ami rotating 
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Gatlin!* dun ( Rw.- V /• in). 



therewith, is its own loading, firing, and spent-car- 
tridge-shell-retracting mechanism. All these parts 
are rigidly secured upon an axial shaft, which is re- 
volved by means of bevel gearing and a crank, as 
shown in Fig. 598, and also in Fig. 599, which are 
respectively rear and front views of the gun mounted. 
In the rear of the cluster of barrels b is a stationary 
cylinder a, within which are the loading plungers, 
the fiiing-pin, and the cartridge-re ti-actor. 

Each of these parts moves horizontally and in line 
with the barrel to which it appertains, the motion 
being attained by the pressure ol lugs on the moving 
mechanism against stationary cam -rings in the cyl- 
inder as the cluster of parts revolves. The ammuni- 
tion is fed in at the hopper g; or, as in an improved 
form shown in the full-page engraving opposite to 
page 250, the ammunition is contained in a feed- 
drum which is placed above the hopper, and deliv- 
ers its cartridges one at a time from its successive 
rows. Its capacity is four hundred cartridges, and 
these may all W fired in one minute. 

As the cluster of barrels revolves, the operative 

mechanism in the rear of each barrel comes under the 
influence of the cam-rings in the interior of the cylin- 



der. The loading-rod of a given barrel being in the most 
retracted position when that barrel is uppermost, a car- 
tridge drops into the groove in front of the said rod; as 
the barrels rotate, this rod is poshed forward, and drives 
the cartridge into the rear of the barrel; a firing-pin, 
which traverses in a longitudinal slot in the loader-rod, 
is all this while being retracted, until the barrel is at its 
lowest position; then the firing-pin passes the retracting 
cam, and is abandoned to the influence of a spring, 
which drives the end of the pin forcibly against the car- 
tridge and explodes the fulminate. Now comes into play 
a hook whose shank runs parallel with the loader-rod, 
and withdraws the empty shell of the cartridge, which 
drops out of the machine. The barrel then takes its turn 
again above, and so the work proceeds. 

« is the working-crank, c the elevating-screw, d 
the trail, k the loop by which the trail is attached 
to the limber, h i are the back and front sights, l 
the cheeks of the carriage. In the view on the oppo- 
site page the Gatling gun is represented as adapted 
to various services : mounted on tripod, on carriage, 
on horse, on camel. The weight of the guns is 125, 
800, 500, 600 pounds, according to size. The firing 
is always one shot at a time, and a number of shots 
enual to the nutnlK a r of barrels at each revolution 
of the crank. The recoil is practically nothing. 
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Gatling Gvn {Front Vieio.) 



Arrangement is made for horizontal adjustment to 
deliver a sweeping fire. 




BattU-Arr* 



Bat tle-axe. This military weapon is of very 
remote antiquity, being made of stone before the 
discovery of metals. (See Axr.) It was used by the 
Saoae, who formed a part of the forces of Xerxes. 

Brennus, the Gallic king, who captured Rome, was 
armed with a battle-axe, and in remote ages it ap- 
pears to have been considered peculiarly as the 
weapon of an uncivilized people. It was, however, 
extensively employed during the Middle Ages, and 
was in use as late as the sixteenth century, when 
attempts were made to improve it by attaching a 
pistol to the handle. 

a, battle-axe from Dr. Abbott’s collection of 
Egyptian antiquities in New York ; made of bronze, 
firmly bound to its original handle by means of slen- 
der interlaced thongs of leather. It was found at 
Thebes. 
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The other figures represent battle-axes, more or 
less rude, of the times known as the “ Roman pe- 
riod ” and the “Middle Ages.” 



The Rice trowel-bayonet, the in- 



^•'o-net. A piercing weapon, fixable on the 
muzzle-end of a fire-arm. They were originally made 
at Bayonne, in France, in the latter half of the seven- 
teenth century, and used by that nation in the 
Netherlands in 1647. The weapon was introduced 
into the English army in 1672, and used at Killie- 
crankie, in Perthshire, where the forces of William 
of Orange, commanded by Mack ay, were defeated by 
those of James IT., under the command of Graham, 
of Claverhouse, 1689 ; and also at the battle of Mar- 
soglia, 1 693, ‘ ' with great success against the enemy, 

unprepared for the encounter with so formidable a 
novelty.” 

The first known bayonet was a kind of long and 
slender rapier, with a wooden handle, or plug, which 
was inserted into the muzzle of the musket. Previ- 
ous to this it had been customary to distribute mus- 
keteers among the pikemen, the two mutually sup- 
porting and assisting each other. The above-named 
arrangement for fixing the bayonet does not seem 
to have prevailed long, and was soon superseded by 
a slottea socket on the lower part of tne bayonet, 
which slipped over the muzzle of the musket and 
was held in position by a stud on the barrel. The 
ring-bayonet was introduced in 1693, and the socket- 
bayonet in 1703. This form continued in use for 
about 150 years, an annular clasp and screw being 
added atysut 1842 in the United States service. 

The “sword ” bayonet l seems to be of very recent 
origin, having been first recognized in the United 
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Bayonet*- 

States army in 1856. Its utility as a weapon is very 
questionable. It is believed that this form of bayo- 
net was first introduced in the French service among 
the Chasseurs de Vincennes, who used it in Algiers, 
in the Crimean campaign of 1854-55, and the Ital- 
ian war of 1859. 

It is secured to the rifle by a ring in the guard and 
a spring-catch in the hilt. 

The saw-bayonet, having a swonl edge and a saw 
back, is now being tested for the British arms. The 
spade-bayonet has also its advocates, it being intended 
to enable the soldier to intrench his position. The 
tendency seems to be to beat their spears into trow- 
els and their swords into pruning-saws, but the peace- 
able intention is not apparent. See Intrenching 
Tools. 

The bayonet-blade is forged under a triphammer, 

si 
le 
8? 

the “drop,” then ground and polished ; the 



after which it is rolled to a 
rollers adjusted to give it 



proper form by sets of 
rollers aamstea to give it the required snape and 
taper. Tne socket is then forged, and the two 

• « 1 1 1 ■ il Vi * 1 A ? _ 



tions welded together. It is next twice s 

. * . . m aft ^ * 1 %• 1 % at 



two por- 
waged by 
he former 



on a stone, and the latter on wheels bound with 
leather and covered with emery. The bayonet ia 
rigidly gnged, and then tested by weight and by blow 
to determine its soundness and temper. 



Elcho ami Rice Bayonets. 

Vic 246. 




vention of Col- Edmund Rice, and the Elcho saw 
bayouct, invention of Lord Elcho, arc shown in 
Fig. 246. It has been proposed to issue them in 
certain proportions to troops. See “Ordnance Re- 
port” 1872, 1873. 

The Snider bayonets for the British Government, 
triangular in section, are forged from W' round 
steel bar, which is drawn down under a power ham- 
mer, about 4" remaining untouched to form the 
socket. The bar is next bent or “ broken down,” 
as the term is, in two places. After being cut off 
from the bar, sufficient metal being left for the 
blade, it is stamped in a pair of dies ; the blade is 
then drawn out by the hammer. The rolling is 
performed by Barnes’ patent rolling machines, in 
which there are two honzouial spindles, each carry- 
ing four cams, in which the dies are fixed. These 
cams occupy about one third of n circle; and the 
dies, which are cut on the periphery, are set so hb 
to give the required thickness to the bayonet blade. 
After the bayonet has been trimmed, it is hardeued 
and ground. The socket is next drilled and milled, 
the slot for forming the attachment to the rifle be- 
ing afterwards cut; and after the farther operation 
of “ blueing ” and polishing, the bayonet ia com- 
plete. 

Bay ; o-net-claap. A movable ring of metal sur- 
rounding the socket of a bayonet, in order to strengthen 
the socket and render the’ bayonet less easily detach- 
able. 

Bay'o-net-joint. A peculiar form of coupling, 
in which one circular piece, having a slot longitudi- 
nal for part of its length and transverse the remain- 
der, is sleeved over another. The interior piece is 
provided with a stud which enters the slot, and, by 
turning, the two parts become locked so as to pre- 
vent withdrawal by a longitudinal movement. 



An open bead has a cir- 
c u 1 a r opening through 
a bead somewhat larger 
than a solid one. Also 
called Aperture sight. 

Combined sometimes 
with a Itar. See Bar and 
Bead Sight. 



Fig. 249. 





Jirfid. 



Of*n Until, 



Blaat'ing. The process of rending rocks, etc., 
by means of boring, filling the hole with an explo- 
sive, and then firing it off. Improvements apper- 
tain to the modes of drilling the Holes, the composi- 
tion of the explosive, and the means of igniting. 

Gunpowder is said to have been first used for 
blasting in Germany or Hungary, a. d. 1820; and 
some German miners, brought to England by Prince 
Rupert, 
offcekf. 

The preliminary operation in blasting consists 
in boring or drilling holes, in which are to be placed 
the charges of gunpowder or other explosive mate- 



Rupert, introduced the practice at the copper mine 
ord, in Staffordshire, the same year. 
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rials employed to rend the rock. 

The implements ordinarily used for this purpose 
are the jumper, or drill, the hammer, and the scraper. 
The jumper is a bar of iron, in length propor- 
tioned to the depth of hole to be bored, and is faced 
with steel for a part of its length : those of 1£ inches 
diameter and upward are worked by three men, two 
of whom strike alternately on the end of the jumper 
with hammers, while the third turns it so as to con- 
stantly present the cutting edge to a fresh surface of 
stone. 

This is a slow and laborious operation, experience 
having shown that in granite three men working as 
above with a jumper of 3 inches diameter, such as ia 
used for boring holes from 9 to 1 5 feet deep, would not 
penetrate more than about 4 feet per day on an aver- 
age ; or with a 2£-inch jumper, 5 feet per day, the 
last being employed for holes from 5 to 10 feet deep. 

Chum-jumpers are so called from the manner in 
which they are worked, by a vertical churning or 
pounding movement, no hammer being employed : 
they have a steel bit at each end, are usually worked 
by two men, and are generally of smaller diameter 
than those which are worked by a hammer ; in drill- 

img holes that are vertical or nearly so, and in mod- 
erately hard rock, they are found more advantageous 
than the others, two men being able to bore about 
16 feet per day with a churn-jumper .of 1$ to 1^ in 
diameter. They are sometimes used with a spring 
rod and line, much in the manner of the most prim- 
itive way of boring artesian wells. 

General Burgoyne mentions seeing the same device 
in use in blasting the calcareous rocks of Marseilles, 
at the foot of the hill on which the fort of Notre 
Dame de la Garde now stands. 

The common way of charging the hole is, where 
the moisture is not excessive, to pour loose powder 
into it to a certain depth, depending on the judgment 
of the miner (one third the depth of the hole is a 
common allowance under ordinary circumstances) ; 
the needle, which is a wire sufficiently long to reach 
wall down into the charge of powder, and provided 
with a handle to enable its easy withdrawal, is then 
inserted and the hole tamped, a wad of hay, straw, 
dry turf, or other suitable material, being first placed 
over the powder ; the tamping is performed by ram- 
ming down small fragments of broken brick or of 
stone which does not contain silex to endanger strik- 
ing fire, by means of an iron bar called a tamping- 
rou ; when the hole is tamped nearly up to the level 
of the ground, an inch or two of moist clay is usually 
placed over the tamping, and the needle withdrawn ; 
it may be remarked that the needle should be fre- 
quently turned as the ramming proceeds, so that it 
may be withdrawn without disturbing the tamping. 
The priming is effected by pouring fine grained pow- 
der down the hole left by the needle, or, what is bet- 
ter, straws filled with powder are pushed down, com- 
municating with the blasting charge ; a bit of slow- 
match or touch-paper, calculated to burn long enough 
to allow the workmen to retire to a place of safety, 
is then ignited, and placed in contact with the prim- 
ing. 

In the construction of the Southeastern Railway 
400,000 cubic yards of compact chalk were lifted 
from the face of the Round Down Cliff, two miles 
west of Dover, England, at a single blast. 

Three charges were employed, placed in chambers, 



70 feet apart, the center and largest one being placed 
at a salient point 72 feet, and those on each side each 
56 feet distant from the face of the cliff. The charges 
of powder were 7,500 lbs. in the main chamber, and 
5,500 lbs. in each of the others. Shafts tapering 
from bottom to top were driven downward from a 
driftway previously cut in the rock, and from .the 
bottoms of these shafts galleries were cut at right an- 
gles to the driftway. These were also enlarged at 
their inner extremities, to secure, the tamping. The 
chambers were cut at right angles to the galleries. 
After charging, a dry wall of chalk was built across 
the mouths of the chambers ; the galleries and shafts 
were tamped with the same material, and the tamp- 
ing was extended into the driftway 10 feet on each 
side of each shaft. Three Daniell’s batteries and 
three sets of wires were used for firing the mines, 
which was done simultaneously. The mass of rock 
removed averaged 380 feet in bight, 360 in length, 
and 80 in thickness. See Artesian-well ; Tun- 
nel; Well-boking; and Specific Indexes under 
Civil Engineering and Mining. 

See Raymond’s “ Mines, Mills, and Furnaces” : 
.1. B. Ford & Co., N. Y., 1871. Blake’s “Mining 
Machinery”: New Haven, 1871. Also, “ Blasting 
and Quarrying of Stone and Blowing up of Bridges,” 
by Lieutenant-General Sir .T. Burgoyne of the Eng- 
lish Military Engineers. No. 35 of Weale’s Rudi- 
mentary Series : London. 

The following table from General Sir Charles Pas- 

ley's “ Memoranda on Mining ” will give the means 
of calculating the space occupied by any given quan- 
tity of powder in round holes of different sizes, from 
one to six inches : — 



Diameter 


Powder contained 


Powder contained 


Depth of hole 


ox to© 
bole. 


in one inch of hole. 


in one foot of hole. 


to contain 1 
lb. of powder. 


Inches. 


lb. 


os. 


lb. 


os. 


Inches. 


1 


0 


0.419 


0 


6.028 


88197 


1* 


0 


0.942 


0 


11.804 


16.976 


2 


0 


1676 


1 


4.112 


9.649 


2* 


0 


2.618 


1 


16416 


6.112 


3 


0 


3.770 


2 


13.240 


4.244 


81 


0 


6.181 


8 


13.672 


8.118 


4 


0 


6.702 


6 


0424 


2.887 


4* 


0 


8-482 


6 


6.784 


1.886 


6 


0 


10.472 


7 


13.664 


1.628 




0 


12.671 


9 


8.062 


1.263 


6 


0 


16.080 


11 


4.960 

1 


1.061 



The following table shows the. quantity of powder 
required to lift from its bed rocK of usual weight 
(about If tons to the perch) and ordinary consistence. 



Line of least 
resistance. 


Charges of 
powder. 


Line of least 
resistance. 


Charges of 
powder. 


Feet. 


lb. 02. 


Feet. 


Jb. 


os. 


1.0 


l 


4 


2 


0 


1.6 


14 


4.6 


2 


134 


2.0 


4 


6' 


3 


144 


2.6 


74 


6 


6 


12 


3.0 


13j 


7 


10 


114 


3.6 


1 54 


8 


16 


0 



The obstruction known as Blossom Rook in the 
harbor of San Francisco was removed by construct- 
ing a coffer-dam around a portion of the rock, a po- 
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rous sandstone, and excavating its interior, leaving 
a shell about 6 feet thick, supported by props, to re- 
sist the nressure of the water. The space excavated 
measured 140 by 50 feet, and varied in depth from 
4 to ‘29 feet. 23 tons of powder were used, pai l of 
which was inclosed in water- proof casks, and the re- 
mainder in iron tanks. These were connected by 
insulated wires with an electric battery. When all 
was ready, the coffer-dam was removed, and the wa- 
ter permitted to fill up the excavation, acting as a 
tamping. The result is represented to have been en- 
tirely successful. 

Maillefert’s process in removing Way's Reef in the 
Hurl-Gate (Hell Gate) obstruction, on the East Riv- 
er, N. Y., consisted in depositing a quantity of pow- 
der on the surface of the rock to be removed, and 
then exploding it. There is no cumbrous apparatus 
used. A sounding-pole to ascertain the depth, a 
boat to contain the ojM*rators, and an electric battery, 
are the machinery employed. The explosion is ef- 
fected by electricity, and it is the same thing whether 
the operators arc stationed near or far, they need 
never hi* in danger. 

The force of the current is such as to render it 
difficult to fix drilling apparatus. The process was 
successful on prominences and to a certain exlent ; 
where a broad area was flat, the value of the process 
rapidly diminished. 

Shelburne’s apparatus on the Frying-pan Rock , in 
the same estuary, was a heavy stamping-drill, oper- 
ated by a steam-engine, and acting in a tube which 
directed its blows ; the hole obtained receiving a 
charge of mtro-glycerine. 

The work of removing the obstructions in the Rust 
River has now devolved upon the United States En- 
gineers, under General Newton. They are proceed- 
ing by building coffer-dams and driving headings. 1 1 
i9 a regular tunneling business, and when the whole 

roof is blown off and the pillars broken off, the new 
river-bottom will be the bottom of the drifts, plus 
what of the rock may fall back into the hole. Such 
can be grappled and removed. 

Nitro-glycerine, dualin, dynamite, and various oth- 
er compounds of terrific energy, are used in these great 
engineering projects. It is understood that nitro- 
glycerine has been the principal agent in the Mount 
Cenis cunnel, as it has been Tor some years past in 
the Hoosac. 

The idea of blasting by a torpedo in the bottom of 
an oil-well, to open crevices and increase the flow of 
oil, seems to have been entertained by a number of 
persons, including Professor Hare, but was reduced 
to practice by Colonel Roberts. See Torpedo. 

Blast'ing-fuM. The commou blasting-fuse is 
merely a tube filled with a composition which will 
bum a sufficient length of time to allow the person 
firing it to reach a place of safety before it is burnt 
out. 

Safety-fuse, by which the charge can be fired 
by a man at a considerable distance, is also gen- 
erally employed. Some of these consist of a tape 
of soft material saturated with a highly inflam- 
mable compound (fulminates are, we believe, 
employed in some to increase the speed of the 
flame), and covered with an envelope of water- 
proof material. Firing by electro- battery is 
much safer. 

Blasting Gel'a-tine. A new explosive agent, 
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discovered bv M. Nobel. This substance, called iu 
England, “ Blasting Gelatine is formed by dis- 
solving collodion cotton in nitro-glycerine in the 
proj>ortion of 10 per cent, of the former to 90 per 
ceut. of the latter. The result of the solution is a 
gelatinoys. clastic, transparent, pale-yellow sub- 
stance, having a density of l.fi, and the consistence 
of a stiff jelly. The new explosive is in itself much 
less easily ^affected by blows than ordinary kicsel- 
guhr-dynamite ; but it may be rendered far more 
insensible to mechanical impulse by an admixture 

of a small proportion (from 4 to 10 per cent.) of 
camphor. Experiments have been carried out, the 
result of which is to prove that the new explosive 
possesses, weight for weight, 25 per cent., and bulk 
for bulk, 40 per cent, more explosive power than 
ordinary dynamite. With moist gun-cotton, gel- 
atine compares nearly as favorably. 



Blastlng-nee'dle. A long taper piece of 
copper, or iron with a copper point ; used when 
tamping the hole for blasting, to make by its 
insertion an aperture for a fuse or train. 

Blast'ing-pow'der. it was formerly thought 
that a slow-burning powder, containing a com- 
paratively small proportion of niter, — about 62 
per cent, — was more effective for blasting pur- 
poses, allowing more time to produce a rending 
effect upon rock before being consumed than the 
quicker and stronger powder used iu fire-arms ; 
but the tendency now is toward the use of sub- 
stances of far greater rapidity of ignition, and 
greater expansion in the act of assuming the 
gaseous state, than even the strongest gunpow- 



Among more than thirty patented compositions for 
blasting powder are the following ingredients. The 
specific combination in each case might be given 
would space permit. 

1. Forms of carbon : — 



Burnt cork. 

Charcoal. 

Lycopodium. 

White sugar. 

Sawdust 

Horse-dung. 

Starch of flour. 
Petroleum products. 
Cutcli. 

Tannin. 



Gambier. 
Brown coal. 
Peat. 
Logwood. 
Bark. 

Carbolic acid. 
Aloes. 
Paraffine. 
Fatty matters. 
Resins. 



2. Metallic salts, etc. 

Chi. potash. 

Red sulph. arsenic. 
Ferro- cyan, potassium. 
Nitrate of potassa. 
Sulphur. 

Chloride of sodium. 
Cyanuret of zinc. 
Barilla. 



Carbonate of soda. 
Nitrate of lead. 
Ammoniacal salts. 
Nitrate of soda. 
Carbazotatc of potash. 
Azotate of potash. 
Nitrate of iron. 

Nitric acid. 



Blast'ing-toolB. Baron Liebhaber of Paris ob- 
tained a patent in France, 1845, for a mode of en- 
larging the lower part of a blast-hole by the appli- 
cation of muriatic or other acid 1 part, diluted in 
water 3 parts. 

A tube (Ic, Fig. 708) is inserted in the hole and 
externally sealed around the lower end with a com- 
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position which prevents the rising of the vapors of 
the acid in the space between the tube and tne sides 
of. the hole. The acid is poured into a funnel and 
down an inner tube, the annular space forming a duct 
for the escape of the gas, the spent liquid escaping 
at a bent spout. The hole is then emptied by a 
siphon or pump, and dried to prepare it for the charge. 

The principal blasting tools are — 

The hammer , for striking the borer. 

Barer , or jumper. Driu. 

Gad; a wedge for driving into openings made by 
a pick. 

Pick. 

Scraper ; for clearing the hole. 

Needle, or priming-wire; a thin copper rod whose 

Ffc. T08. 



k 




withdrawal leaves a vent whereby the charge is 
reached. 

Claying -bar, tamping -iron, or rammer : for driv- 
ing down the tamping. 

The fuse, or match. 

at/ scrapers for clearing the blasting-hole. 
b hi. needles for pricking the cartridge. 
c, (am ping- bar. d, drill, g, bar for ramming in the cartridge. 
k, funnel and pipe for introducing acid to enlarge the bottom of 
the hole. 

Bolt ( Fire Arm.) 1. The sliding piece in a 

needle-gun which drives home the cartridge, and 
carries m its axial recess the firing pin. 

Bomb. (Ordnance.) A spherical hollow shot, 
fired from a mortar or hovriteer , and filled with ex- 
plosive material which is lighted by a time or per- 

euwion fust. . 

Bomba were used at the siege of Naples in 1434. 
Mortars for bombs were cast at Buckstead, England, 

1543. See Shell. , . 

Bom bard. {Ordnance.) An ancient mortar ol 

large bore, used to throw stone shot. 

Bomb-shell A spherical or cylindrical case or 
iron loaded with powder, and burst by its charge on 
concussion or after an interval of time. See Shell. 

Bow. 1. ( Archery.) An instrument for pro- 
jecting an arrow. It consists of a strip of wood or 



other material, the ends connected by a string. The 
bow is bent by retraction of the string; and the re- 
coil imparted to the latter projects the arrow. In 
its simple state, and when large enough to be used 
for military purposes or for destroyinglarge animals, 
it is known as the long-bow when mounted trans- 
versely in a >toek, it is a cross-bow. The former is 
exclusively adapted for shooting arrows ; while bolts, 
or even round projectiles, may be thrown by the lat- 
ter. 

The long bow, owing to its greater portability and 
capability of rapid discharge, was a much more ef- 
fective weapon than the cross-bow, and continued in 
use for a long time after the introduction of fire-arms. 
The English archers, like the Egyptians in the time 
of Earnest* the Great, were taught to draw the arrow 
to the ear, instead of to the shoulder, as was the prac- 
tice elsewhere, and hence constituted a moat effec- 
tive species of force almost unknown in the other 
armies of Europe. 220 yards from the butt or target 

was the smallest distance allowed for practice by a 
full-grown man, according to the English archery - 
statutea. The cross-bow, as used by the Genoese, 
whose archers were in high repute in the Middle Ages, 
was a cumbrous and heavy weapon bent by a small 
windlass, and incapable of rapid loading^ and dis- 
charge. 

The use of the bow is of great antiquity. Plato 
credits Apollo with the invention. Ishmael became 
an archer (Gen. xxi. 20). The Philistine archers 
overcame Saul (1 8am. xxxi. 8). David command- 
ed it to be taught (2 Sam. i. 18). Aster of Am- 
phipolis shot Pnilip of Macedon, and was hanged 
therefor. An ancient Egyptian bow is preserved in 
the Abbott Museum, New York^ together with the 
leather case that contained it and fastened it to the 
war-chariot. Four arrow’s, made of reed and tipped 
with flint-stone, are suspended with it. 

The Scythian bow was remarkable for its great 
curvature, being nearly semicircular. 

The Lycian bow was made of the cornel-tree ; 
those of the Ethiopians of the palm-tree. The horn 
of the antelope was used in the East for bows, at 
least as far back as the siege of Troy, and is still em- 
ployed for the purpose. The English long-bow was 
made of yew or ash. 

The Indian contingent of the army of Xerxes 
had bows of cane and arrows of cane with iron 
points. They wore cotton dresses. (Herodotus vii. 
65.) 

The arrow-heads of the Ethiopians were of agate 
and other siliceous stones. “ Pieces of stone of the 
kind used in engraving seals.” — Ibid. 

The bows of the Ethiopians were of the stem of 
the palm-leaf. 

Pliny says : “ It is l>y the aid of the reed that the 
nations of the East decide their wars. Fully one 
half of mankind live under a dominion imposed by 
the agency of the arrow.” The Eastern reed, so 
called, was a bamboo. 

Harold, William Rufus, and Richard I. were 
killed by arrows. Crecy, Poictiers, and Agincourt 
were won by archers. The long-bow of that time 
measured six feet, the arrow three feet. The range 
was 300 to 500 yards. 

In the Southwest of England bows and arrows 
did not finally disappear from the muster-roll till 
1599. The muskets were such miserable affairs that 
in the middle of the fifteenth century it took fifteen 
minutes to charge and fire one. 
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Breech. 1. (Fire-arms and Ordnance.) The rear 
portion of a gun ; the portion behind the chamber. 

2. (Shipbuilding.) The outer angle of a knee- 
timber ; the inner angle is the throat. 

Breech-block. A movable piece at the breech 
of a breech- loading gun, which is withdrawn for the 
insertion of a cartridge and closed before firing; to 
receive the impact of the recoil. This is the great 
problem in the breech-loading gun. Under Fire- 
arm the subject is treated, the invention being 
divided into 2 genera, 91 species, and 21 varieties, 
according to the mode of moving the block relatively 
to the barrel or the barrel to the block. The prob- 
lem is to open the rear of the barrel and close it 
again. See Fire-arm. 

Breech-load'er. A fire-arm in which the load 
is introduced at the rear instead of at the muzzle. 
The use of breech-loaders goes back to the sixteenth 
century ; indeed, it is probable that that form of arm 
is about as old as the muzzle-loader. See Fire-arm ; 
Revolver; Magazine-gun ; Cannon. See also 
list under Weapons. 



Pig. 894, 
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Breech-pin. (Fire-arms.) A plug screwed into 
the rear end of a barrel, forming the bottom of the 
charge -chamber. Otherwise called a breech-plug or 
breech-screw. 

(Fire-arms.) The plug which 
closes the rear end 
of the bore of a fire- 
arm barrel. The parts 
are known as 

e , face. 

b, tenon. 

c, tang. 

d , tang-screw hole. 
Breech-eight. ( Fire-arms .) The hinder sight 

of a gun. In conjunction with the front sight it 
serves to aim the gun at an object It is graduated 
to degrees and fractions, their length on the scale be- 
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In 1418, four thousand bullets were ordered to 
be made of stone from the quarries of Maidstone, 
England. These were probably for cannon, as 
were the iron ones mentioned in Ryder’s “ Fcedera,” 
1550. 

The trajectory of a bullet is the line described by 
its center on its passage through the air. It would 
be a parabolic curve in a vacuum, but the resistance 
of the atmosphere greatly modifies this and reduces 
the range, so that a 24-pilr. cannon-ball, fired at an 
angle of 45°, with an initial velocity of 1,400 feet 
per second, ranges only some 2,100 yards instead of 
more than 20,000, as it would do if the atmosphere 
offered no resistance. 

The actual velocity of the smooth-bore musket round 
ball, weighing 412 grains, with a charge of 110 
grains powder, at the time of leaving the gun, has 
been found to be 1,500 feet per second, and that of 
the elongated ball, cal. .58 of an inch, with 60 
fins of powder, 963 feet ; but though the latter 
tas so much less velocity at the time of leaving the 
gun, its range is at least equal and its accuracy far 
superior. 

The greater accuracy of the rifle is due to the fact 
that the rotary motion given the bullet by the 
spiral grooves of the gun keeps it always point fore- 
most, and that the bullet is caused to completely 
fill the bore so that it leaves it in a line with the 
axis of the piece, which rarely happens in a smooth- 
bore gun, owing to the difference in diameter between 
the bullet and the bore. 

The rifle was introduced by Roller, a gunsmith 

Fig. 969 



ing equal to the tangents of an arc having a radius 
equal to the distance between the front and rear 
sights. The front sight is merely a short piece of 
metal screwed into the gun, usually at the muzzle, 
but sometimes between the trunnions, or on one of 



rimb&ses, with its upper edge parallel to the bore 
„he gun. The rear sight may be detached, having 
circular base fitting the base of the gun, or may 
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slide through a slotted lug, and be retained at any 
given hight by a set screw. 

The breech-sight, the tangent scale, and the pendu- 
lum are merely different forms of thi9 device, the 
latter having a bulb at its bottom which keeps it in 
a vertical position when the two wheels of the car- 
riage are not at the same level. It is suspended in 
a seat which is screwed into the breech of the gun. 
The tangent scale has steps, corresponding in hight 
to the graduations on the breech sight for guns of 
the same caliber and pattern ; and is only applied 
to the gun at the moment of sighting. See Back- 
sight. 

Bul'let. (From the French bould, diminutive of 
houle , a ball. ) A small projectile for fire-arms. 

The use of round bullets dates back to the time 
when gunpowder was first used in ordnance. Bullets 
are now usually cylindrical, with conical or conoidal 
points. 
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of Nuremberg, about the beginning of the 16th 
century, and the increased accuracy given by this 
species of arm was soon appreciated ; and from the 
fact of a troop of horse known as Carabins having 
been armed with them, the weapon itself was sub- 
sequently called carbine. 

The round ball, however, still held its place until 
very recently, both for rifled and smooth-bore guns ; 
and it was not until the wars of the French in 
Algeria, subsequent to 1830, that experiments on an 
extended scale were made as to the practicability of 
using that form of projectile, the pointed and elon- 
gated, which both mathematics and common-sense 
showed to be best adapted to both accuracy and 
long range. 

Among the first of the improved balls was the 
Brunswick (a, Fig. 969), which had a circumferen- 
tial belt, and was adapted for a two-grooved rifle. 
bb is the Delvigne, adapted for a sub-caliber powder- 
chamber, and resting by an annular shoulder upon 
a wooden sabot. It had a patch of greased serge. 
Minie and Thouvenin introduced an elongated bullet 
with a cylindrical grooved body and a conical point. 
This had a greased paper patch, and was expanded 
to fill the grooves by being driven down upon a 
tige in the breech of the gun. This was adopted in 
the French service in 1846. Delvigne subsequently 
patented an elongated bullet with a recessed base 
which he called the cylindro-ogival. 

Minie, in 1847, produced the well-known bul- 
let c, in which the tige was dispensed with, and the 
bullet expanded by the explosive force of the powder 
in the cup, which was inserted into a frusto -conical 
cavity in the base of the bullet. The English sub- 
stituted a conoidal wooden plug in their Eulield-rifle 
bullet d. 

In 1856, after a series of experiments by the Ord- 
nance Department, an elongated bullet c , with a 
cavity, was adopted for the United States army. The 
diameter is .577 of an inch, that of the aim for which 
it is intended being .58 of an inch. Two varieties 
were made, both being precisely similar on the exte- 
rior, but differing in the size of the cavity ; that for 
the rifle-musket weighing 500 grains, and the other 
for the pistol-carbine but 450 grains. 

//is the bullet of Thirouse, a French artillery 
officer. It is composed of lead backed by a sabot of 
wood with three circular grooves near its base. The 
Nesler ball g was intended for a smooth-bore. 

Of the other bullets in Fig. 969, some are cele- 
brated on account of the ingenuity or success of 
their inventors, others as having been adopted by 
different governments. 

h is the American conoidal pointed bullet, 
t, the Colt, with a rabbet for the cartridge cap- 
sule. 

J, the American 44 picket,” with a hemispherical 
base. 

k k , Haycock’s Canadian bullet, with a conoidal 
point and a conical base. 

l y Mangeot’s bullet with a conoidal point, hemi- 
spherical base, and two circular grooves. 
to, the Prussian needle-gun bullet. 
tty Norton elongated percussion rifle-shell, fitted 
with wooden nlug (1830). 

o, Gardiner s explosive shell-bullet, cast around a 
thin shell of copper attached to a mandrel, which is 
afterwards withdrawn, leaving a fuse-hole in the 
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l^s^onds^ Which the char 8 e ** exploded in about 

°° is a Spanish bullet containing a charge of 
powder and a fulminate. 
p is the Swiss federal bullet. 
p Py the Swiss Wurstemberger bullet. 
q and q are views of the Jacob’s bullet and shell. 
JJS r are Vlews ° f the , iter’s ball, having an 

£Sed tlgC ; ° ne V1CW Sh ° WS lt diste,lded a **d 

s is the Belgian bullet. 
ty Pritcliells bullet. 
u, Mangeot’s bullet. 
v v, Austrian bullets. 

w w y Deane and Adams’s bullets, with tails. 

x, English bullet, with wad. 

y, Sardinian bullet. 

*, Beckwith’s bullet. 

a a, steel-pointed bullet. 
b by the Chan-in bullet, with zinc or steel point. 
r c \ c Tamissier’s steel-pointed bullet ; one view 
showing it intact, and the other after compression 
in the grooves of the rifle. 
d d, the Saxon bullet. 

e ty the Baden modification of the Minie, with 
tinned iron cup. 

//, Wilkinson’s bullet. 
g g , Whitworth's hexagonal bullet. 
h hy Lancaster’s bullet. 

i i 9 Mefford’s sub-caliber bullet, with spiral grooves 
on the shoulder to impart rotation. 
jj 9 McMurtry’s bullet, with spiral grooves. 
k ky Williams’s bullet, with a headed tige to ex- 
pand a rounding disk at the base. 

1 /, Dibble’s bullet, with a recess for the powder. 
to to, Shaler’s triple bullet, the pieces of which 
are intended to divei^e after leaving the muzzle. 

n riy Maduell’s bullet, which is built up of inter- 
locking portions, which part as they leave the 
capsule and muzzle. 

q q y Shocks’s perforated bullet, with a sabot in the 
rear. 

r r, Hope’s bullet, with a bent tail to direct it in 
a curved path. 

s s, Matteson’s bullet, with spiral openings 
through it. 

The following table shows the number of spherical 
leaden balls in a pound, from 1-ft to .237 of an inch 
diameter : — 



Diam. 


No. 


Diaui. 


No. 


Diam. 


No. 


Diam. 


No. 


Diam. 


No. 


loch. 

1.67 


1 


loch. 

.71 


13 


Inch. 

.488 


40 


Inch. 

.329 


130 


Inch. 

.265 


250 


1.326 


2 


.693 


14 


.469 


45 


.321 


140 


.262 


260 


1.157 


3 


.677 


16 


.453 


50 


.314 


150 


.259 


270 


1061 


4 


.662 


16 


.426 


60 


-307 


160 


.256 


280 


.977 


5 


.65 


17 


.405 


70 


.301 


170 


.252 


290 


.919 


6 


.637 


18 


.395 


75 


.295 


180 


.249 


300 


.873 


7 


.625 


19 


.388 


80 


.29 


190 


.247 


310 


.835 


8 


.615 


20 


.375 


88 


.285 


200 


.244 


320 


.802 


9 


.67 


25 


.372, 


90 


.281 


210 


.242 


330 


.776 


10 


.537 


30 


.359 


100 


.276 


220 


.239 


340 


.75 


11 


.51 


35 


.348 


no 


.272 


230 


.237 


•350 


.73 


12 


.505 


36 


.338 


120 

m 


.268 , 


240 







Bul'let-la'dle. One for melting 
lead to run bullets. It is usually a 
hemispherical ladle with a spout, but in 
one case the ladle has a hole in the 
bottom guarded by a spring plug and 
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operated by u trigger on the handle ; in 
another ease a part of the ladle is 
covered, and the lead thus hows out at a guarded 
opening which keeps back the dross of oxide. 

Bullet Ma-chine'. ( Cartridges.) Lead is 
fed in bars, which are 2 ' or 3' long, and have the 
diameter of a bullet ; the compressing and shaping 
dies cut off pieces, compress and shape them. 

British, “ Ordnance Report 1877, Appendix L., p. 563 and 
Figs. 97x-97z. The process is about as follows : — 

At Woolwich : The melted metal is poured into a receiver, 
and as soon as it solidifies, but before it is cold, it is forced 
by hydraulic pressure through cylindrical holes in the form of 
long strings. This process is to prevent the formation of air 
bubbles in the bullet, which w'ould cause it, when fired, to 
swerve from its course. The leaden strings are thence car- 
ried to the bullet-molding department, where they are cut 
into lengths and roughed ; then shaped in one machine, and 
finished in another. They have now' to be plugged. These 
plugs were formerly made of wood, but are now prepared 
from a special powder, which solidifies after being pressed 
into form. 

Bul'let-mak'ing Ma-chine. Leaden bullets, as 
well for the military service as for other purposes, 
were formerly all made by casting. 

The most common form of bullet-mold, where 
large numbers of bullets were required, was pre- 
cisely like the common bullet-mold, but casting 
four, six, or more bullets. The gates were after- 
ward cut off and the bullet trimmed by hand. The 
whole process was slow, and required a compara- 
tively large number of hands. 

To increase the rapidity of fabrication, revolving 
bullet-molds were tried, consisting of a cylindrical 
ring, to which revolution was imparted by a hand- 
crank and gearing, the molten lean being fed to the 
mold during its revolution ; the gates were cut by a 
knife attached to the mold at the same operation ; 
when full, the mold was opened and the bullets dis- 
charged, after which the mold was clamped shut 
again and the operation recommenced. These con- 
trivances were ingenious, but were very liable to 
get out of order. 

In 1857, De Zeng invented a mold for elongated 
bullets, constructed very similarly to the ordinary 
bullet-mold on a large scale, but which was mounted 
on a stand and worked by means of a treadle, 
through which, aided by the hands of the operator 
oYi the handles, the mold was opened and closed, 
and the gates cut off. This was an ingenious and 
efficient apparatus, and, with the aid of a boy to 
pour the lead, could be worked with great rapidity, 
seemingly limited only by the time required for the 
cooling of the metal at each cast. 

Pressed leaden bullets are undoubtedly superior 
to cast ones, and those for the ordinary arms in the 
military service are made in the former way. The 
lead is generally procured in the form of “bullet 
wire,” coiled on reels. This is cut in lengths of 25 
inches, and fed to the machine by a boy. Elongated 
bullets are formed by a three- })art die, which 
opens and closes with great rapidity, delivering the 
bullets at the rate of about 3,000 per hour; these 
have a slight burr or feather at the points where 
the dies come together, which is afterwards trimmed 
off by hand. 

Molds and rolls are provided with each machine, 
so that the bars may be cast from the pig, and 
rolled to give them density ; but, as observed above, 
the lead is generally procured in the form of wire. 



It is estimated that a man can cast 1,500 bars, or 
trim and roll 2, 000 bars, in a day of ten hours. 

Bruff’s machine, 1813, has a furnace and a 
press, in which respectively the lead is cast into 

Fig. 971. 




Bruff's Bullet- Compressing Machinr. 



ingots and made into round bullets. The figures 
are side and end views of the press. The lead is 
cast into flat plates of the required thickness, and 
of a width equal to the length of the rolls. It 
passes from above, downward, between the upper 

K air of rolls A , which are grooved longitudinally ; 

y them it is pressed into round rods, — or, more 
correctly, long cylindrical pieces, — one half of each 
of which is formed by the groove in the face of one 
roll, while the other half is formed by the cor- 
responding groove in the opposite roll, the two 
working in apposition and moving at an equal rate. 
Each bar, as it falls from the upper rolls, alights upon 
the lower roll B y which is grooved circumferentially, 
and carries the round bar against the curved steel 
plate C , whose face is grooved in correspondence to 
the grooves of the wheel B. The bar is nipped be- 
tween the surfaces, and is cut into sections by the 
adjacent edges of the roll and plate, and as the 
pieces roll down in the grooves of the plate and are 
pressed on the opposite sides in the grooves of the 
roll, they gradually assume a perfectly spherical 
form and are discharged. 

The elongated shot or bullets now used for rifles 
are made at Woolwich in the following way : The 
machine for this purpose consists of four sets of 
duplicate punches and dies, independently worked 
in pairs by two eccentrics, driven by gearing from 
two separate driving-shafts. The lead, coiled 
round four reels, is fed from them through a 
shearing-lever into the grippers, where it is clutched ; 
a piece is cut to a suitable length by an upward 
movement of the shearing-lever ; the grippers then 
open, the piece cut off falls down, and is clutched 
by another piece of apparatus. At this moment a 
punch advances, and presses the lead into the die, 
thus forming a bullet. A small plate comes up 
immediately in front of the die, and the bullet is 
pushed through it by a small pin, worked by a lever 
and cam ; by this operation the ragged edge is re- 
moved which had been left on the bullet by the 
die. The machinery, when driven at the rate of 
thirty revolutions per minute, will make 120 bullets 
in that time, or 72,OOQ in a day of ten hours. 
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Bullet-mold. An implement opening like a 
pair of pinchers, having jaws which shut closely 
together, and a spherical or other shaped cavity 
made by a cherry -reamer, with an ingate by which 
the melted lead is poured in. 

Bullet Patching Ma-chine'. A machine 
for enveloping the cylindrical portion of rifle bul- 
lets with paper, to prevent the “ leading” of the 
grooves of the barrel. 



In Borch&rdts machine, the operating arrangements are 
on a circular table, supported by a hollow standard, through 
which an upright shaft passes from the actuating pulley 
that runs under a false floor. The connection is made by 
friction wheels, which insures the instant stoppage of the 
machine in case of any impediment. The ballets are fed 
to the machine by hand, and the patch is presented to the 
bullet and secured by a minute drop of mucilage, fed auto- 
matically, and is rolled closely around the bullet by the fric- 
tion of flexible rolls, at the rate of 45 or 50 per minute, or 
about 20,000 per day of ten hours, including stoppages. Two 
operatives are required to run the machine properly. The 
action of the machine is easily controlled by means of a foot- 
lever and clutch. The machine may be adapted to all sites 
and styles of rifle projectiles. The bnllet-patches axe cut 
out with dies. The patches require damping to insure neat 
and uniform folding. 



Bullat-ecrew. One at the end of a ramrod to 

J enetrate a bullet and enable the latter to be with- 
rawn from the piece. See Ball-screw. 

Bui let* shell. An explosive bullet for small- 
arms. Jacobs’s bullet-shells, used with the rifle of 
General Jacobs of the East India service, have an 
inclosed copper tube containing the bursting-charge, 



joppci 

which may be fulminate or common powder, and is 
exploded by a percussion - 
111 experiments made 
1857. caissons were blown up at distances of 2,000 
and 2,400 yards ; and brick-walls much damaged at 
those distances by their explosion. See Bullet. 



' A WII IMIVII *** 

cap or globule on striking, 
with them at Enfield in 



- c - 

Cari-for'ni-a Sight. A 



hind sight for a gun ; 



Fig. 602. 




California Sight. 



capable, by elevation of the rear portion on one or 
other of the steps of the tin. of adjustment for 
ranges of varying distance. Fig. 502. 



Cml'trop. 

Fig. 1041 




(Fortification.) A pointed instrument 
to impede the progress of cavalry. 



It is a ball with four spikes, so 
arranged that, fall as it will, one is 
vertical and the other three stand 
as a tripod. 

Bronze caltrops (tribulus) were 
used by the Romans. 



Can 'non. 1. A fire-arm of a size which requires 
it to be mounted for firing. As synonymous with 
ordnance or artillery , it includes great guns, how- 
itzers, and mortars ; the latter are pieces of relatively 
short bore and large caliber, for firing shells. How- 
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itzers are short pieces with sub-caliber chambers, 
and are, in some inspects, a grade between guns aud 
mortars. 

The name is derived from the same root as canae 
(Fr.), a reed; and the English words can, cane, 
eanal, canoe , etc., which, with the German kanne, 

Latin canna, and Greek Kdmz, are presumably de- 
rivatives from some Sanscrit root signifying a tubu- 
lar or hollow object. See Howitzer ; Mortar. 

The earliest cannon was doubtless Chinese, for 
thence came gunpowder. The history of cannon is 
the history of Gunpowder and of Fire-works 
(see under those heads). The nitrous efflorescence of 
the Tartar plains combined with the carbon of the 
argol fuel, and caused a sputtering beneath the pip- 
kins of the nomads ; curiosity and ingenuity com- 
bined the materials more intimately, and chance or 
care added the third ingredient, sulphur. Doubt- 
less the paper cases and bamboos which were charged 
with the restless, fiery stuff were first of all intended 
for mere fireworks and dazzling exhibitions ; but, as 
the art advanced, the intermittent firework was in- 
troduced, which discharged balls of fire at intervals. 

This appears among us as the Roman candle , — a very 
absurd name. By taking a tube of increased size, 
putting in a larger charge, and a missile on top of 
the latter, we have a fire-arm ; and this may nave 
been the condition of the matter when the advanced 
guard of Alexander was met in Northern India by 
a people who fought them with 44 balls of fire,” as 
the ancient historian narrates. The word canne, a 
reed, is well chosen ; for the original tube was a reed 
or bamboo in all probability, and was also called by 
that name. The thing and its title have kept well 
together for two or three thousand years. This 
sometimes happens, as in the case of two kinds of 
cloth well known in England, and to some extent 
here, barracan and camlet . ' Falstaff says “Two 
rogues in barracan (corrupted into buckram) set at 
me”; not knowing that he was talking Arabic, 

— barrakdn , barkdn , a garment of camel’s hair, 
from barik , a camel. Our gossjping friend Samuel 
Pepya, and the more stately Sir William Tem- 
ple, prided themselves on their camlet clokes, 
which, if genuine, were even then made of camel's 
hair, as they were in the time of Esau and Jacob. 

The word is about the same, strange to say, in the 
Aramean and Aryan tongues (Heb. gdmdl ; Ar. 
gamal ; Greek, *a/Ai)\o*), which may be accounted 
for by supposing that the Semitics received the 
animal ana its name from its original proprietors, 
the men who crossed the Hindoo Koosh, and, occu- 
pying the country of the five rivers, became trading 
acquaintances of the Mesopotamian nations. 

Reference to the use of the fire-driven bulls occurs 
at intervals along the pathway of history, and there 
is but little doubt that the Greek emperors possessed 
some modes of projecting fire and explosives, perhaps 
balls, as early as the seventh century. Condi, in 
his History of the Moors in Spain, speaks of them as 
used in the attack on fortified places as early as 
1118, and at the siege of Cordova, 1280. It is rea- 
sonable to suppose that, failing to enter Europe at 
the Byzantine Gate, the advent would be by the Pil- 
lars of Hercules, by which route arrived cotton, pa- 
per, clocks, medicines, the present (Hindoo) system 
of notation, and many other things, including the 
shirt, its name, uses, and materials (chemise ; Sp. 
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camisa ; Ar. kamis ; not shirt , which only means 
shorty and has nothing to do with it). Even the 
Arabic kamis betrays the origin of the stuff, being 
from the Sanscrit kschauma, a language of a differ- 
ent family from the Arabic, the name being evidently 
imported from India by the Arabs along with the 
material ; for the tree-wool , as Herodotus calls cotton, 



Fi*. 1064 




Famous Cannon of the World. 
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was known as an Indian production in the time of 
the M Father of History/* whose credit grows bright- 
er and brighter as years roll by, — tardy justice. 

In the eleventh century, if we may credit the 
chronicle of Alphonso VI., written by Pedro, bishop 
of Leon, the vessels of the king of Tunis, in the at- 
tack on Seville, “ had on board a number of iron 
out of which volumes of thundering fire were 
rged.” 

In the fourteenth century the references to the 
uses of cannon became common. Ferdinand took 
Gibraltar from the Moors by cannon, in 1308. Pe- 
trarch refers to them about the same time. The Eng- 
lish (at Crecy, 1346), the Moors, Arragone.se, French, 
and Danes, used them during that century. 

Metallic cannon were originally made by welding 
bars of iron longitudinally and binding them by 
rings, which were shrunk on over them while hot, — 
a plan which, with some modifications, has been re- 
vived of late years, and seems more feasible in the 
present state of the arts than it was 500 years ago. 

Some of these ancient guns were breech-loaders, 
having a removable chamber, insertable in the 
breech, where it was wedged, for the purpose of con- 
taining the charge of powder. 

The balls originally used were of stone, in some 
cases weighing 800 pounds or more, as is the case of 
the Mohammed II. gun, mentioned presently. 

Fig. 1064 shows the relative sizes, and, to some 
extent, the inode of construction, of a number of the 
larger and more celebrated of the pieces of ordnance. 

a is the Tzar-Pooschka , the great bronze gun of 
Moscow, cast in 1586. Bore, 122 in. long, 36 in. 
diameter ; chamber 70 in. long, 19 in. diameter ; 
total exterior length, 210 in. ; weight, 86,240 
pounds. 

by great bronze gun of Bejapoor, India, Malik- 1- 
Mydan, the “ Master of the Field.” Cast in 1548. 
Bore, 28.5 in. ; total length, 170.6 in. ; weight, 
89,600 pounds. 

c, bronze cannon of Mohammed II., a. d. 1464. 
Bore, 25 in. ; total length, 17 ft. ; weight, 41,888 
pounds. 

d t the Dullc-Griete, of Ghent, Holland. Wrought- 
iron, made in 1430. Bore, 25 in.; total length, 

197 in. ; weight, 29,120 pounds. 

e f great bronze gun of Agra, India, Dhool-Dhanee. 

Cast in 1628. Bore, 23.2 in. ; total length, 170.2 
in. ; weight, 67,648 pounds. 

/, wrought-iron gun, Mons Meg , Edinburgh. 
Made before 1460. Bore, 20 in. ; total length, 159 
in. ; weight, 12,768 pounds. 

a, MicheUtU It Grand,, at Mont St. Michel. 
Wrought-iron, made in 1423. Bore, 19 inches. 

A, MicheletU It PetiU, at the same place. Bore, 

15 in. 

t, Mallet’s mortar, 1857 - 58. Bore, 36 in. ; 
weight, 93,840 pounds. 

j 9 English wrought-iron muzzle-loading 35-ton 
gun. Bore, 12 in. ; weight, 48,400 pounds. 
k, Krupp’s breech-loading steel gun. Bore, 11 in. 
ly sea-service mortar. Bore, 13 in. ; weight, 
11,200 pounds. 

m, 68-pounder ; weight, 10,740 pounds. 

n, Armstrong breech-loader. Bore, 7 in. 

For relative sizes of projectiles, see Cannon- 
balls. 

The names adopted for cannon in the fifteenth cen- 
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tury may be interesting : — 



Name. 

Aspiek 
Basilisk . 

Bastard or j carthoun 
Cannon royal or carthoun 
Culverin 
Demi-culverin 

Dragon 
Falcon . 

Falconet 
Half carthoun 
Moyen 
Rabinet . 

Saker 

Serpentine 

Siren 



Weight of BalL 
4 pounds. 
. 48 pounds. 

. 30 pounds. 

. 48 pounds. 

. 18 pounds. 

9 pounds. 
6 pounds. 
. • 6 pounds. 

1 to 3 pounds. 
. 24 pounds. 

10 to 1.2 ounces. 
. 16 ounces. 

5 to 8 pounds. 
4 pounds. 

. . 60 pounds. 



Cannon or ordnance as at present constructed, and 
used in Europe and America, may be divided into 
three classes : guns, or cannon proper, howitzers, 
and mortars. Carronades, which were a short, light 
species of cannon, intended for firing solid shot at 
short ranges, with small charges of powder, are now 
nearly obsolete. They were used on shipboard, and 
were principally distinguished by having no trun- 
nions, being secured on their carriages or “slides’* 
by a bolt passing through a lug or “navel ” cast on 
their under side, and by a peculiar internal and ex- 
ternal chamfer at the muzzle ; the name is derived 
from that of the foundry on the river Carron, in 
Stirlingshire, Scotland, where they were originally 
cast. 

Guns, as distinguished from howitzers or mortars, 
are intended for firing either solid shot, shells, or 
case-shot, generally at moderate elevations, and, in 
the case of smooth-bore guns, with comparatively 
high charges of powder, varying, according to the 
species of projectile and the object desired, to from 
A to A the weight of the solid shot proper to the cal- 
iber. The bore at the mazzle lias a slight chamfer. 
The perpendicular portion of the muzzle is the 
face. 

The different parts of a gun or howitzer are desig- 
nated as follows : the breech , including the whole 
mass of metal in the rear of the bottom of the bore, 
and extending to the rear of the base-ring ; the cas - 
cabel , including the base of the breech and knob ; 
the reinforce, or reinforces, including the thickest 
part of the gun in front of the base-ring and extend- 
ing forward to the chase , or conical part which ter- 
minates at the neck , or thinnest part of the gun, 
where the swell of the muzzle begins ; or, should 
there be no swell, all the part in rear of the face of 
the muzzle is included in the chase. The trunnions 
are short journals which support the gun on its car- 
riage, the width of which is determined by the dis- 
tance between the rimbascs. 

in the accompanying section of a 32-poundev gun, 
from A to B is the cascabel , A being the knob of the 

Fig. 1065 




32- Pu untier Sen- Coast Gun. 

cascabel and / the base of the breech ; a is the base- 



ring ; from a to C is the first, and from C to D the 
second reinforce ; from D to E is the chase , expand- 
ing into the swell of the muzzle F t which terminates 
in the Up G ; b is the ellipsoidal bottom of the bore 9 
indicated hy the dotted lines ; c shows the diameter 
and position of a rivibasc , and d that of a trunnion. 
The diameter of the latter in guns is usually the same 
as that of the bore, and in howitzers, and mortars 
of the old pattern, as that of the chamber, e is the 
chase-ring , an ornamental fillet. The position of 
the vent is shown at g ; its diameter is invariably two 

tenths of an inch. Rifled guns have a vent-piece 
of wrought-eopper screwed into the piece. 

Guns for use on ship-board have a slot in the 
knob of the cascabel to receive the breeching , a stout 
rope secured to ring-bolts in the side of the vessel 
for the purpose of checking the recoil. 

Rifled cannon were first employed in actual ser- 
vice iu Louis Napoleon’s Italian campaign of 1859. 
General James’s, 1861, were the first introduced into 
the United States service. These were service-pat- 
tern smooth-bores, rifled and furnished with pro- 
jectiles also invented by General James. Captain 
Parrott’s gun soon followed James’s. This was con- 
structed by shrinking a wrought-iron reinforce over 
the breech of a cast-iron core, and was noted for its 
fewness of grooves and smallness of caliber in pro- 
portion to the weight of the projectile, which was 
very elongated. Wiard’s gun was of steel, ham- 
mered and welded, and was accompanied by a pecu- 
liar and novel carriage. The 3-inch “ Ordnance” or 
Griffin gun was finally adopted for rifled field- 
artillery, and large numbers were in service at the 
close of the civil war in the United States. This is 
a wrought-iron gun weighing about 820 pounds, 
rifled with 7 grooves, and carrying a projectile 
weighing about 10 pounds. A cast-iron rifled siege- 
gun, 4A-inch caliber, and carrying a projectile weigh- 
ing about 30 pounds, was introduced into the ser- 
vice at the same time. 

About 1812, Colonel Bomford, U. S. A., intro- 
duced a chambered gun called by him the colum- 
biad/ These were made thicker at the breech and 
thinner at the muzzle than was then customary. 
This form was somewhat modified in the shell-guns 
of Colonel. Paixhans, of the French army, about 
1822, which found their way into the United States 
land-service at a later period under the name of 
sea- coast howitzers. 

Experiment has gradually led to the practice of 
increasing the thickness of ordnance at the breech 
and reducing it at the muzzle, and making the re- 
sisting surfaces curvilinear. A large share of credit 
in this respect is due to the late Admiral Dahlgren, 
U. S. N. 

Tf e Rodman gun, from the late Colonel Rodman, 
U. S. A., resembles in general form the Dahlgren 
gun, but is cast with a core, through which a 
stream of water circulates while cooling, instead 
of solid, in the ordinary way ; this tends to harden 
the metal in the immediate vicinity of the bore 
and increase its tenacity. This mode of casting is 
principally applied to the lai^er cal i bers, from 8 to 
20 inches. A gunof the latter size, weighing 116, 000 
pounds, throws a projectile of nearly 1,100 pounds 
upwards of 4J miles at an elevation of 25°, with a 
maximum charge of 200 pounds powder. 

The extreme length of the piece is 20 ft. 3 in. ; of 
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bore, 17 ft. 6 in. ; and greatest diameter, 5 ft. 4 in. 

The Crimean war (1854) imparted quite an im- 
pulse to the improvement of ordnance and projec- 
tiles. 

Lancaster’s, one of the first of these, obviated rifling 
by making the bore elliptical, but with a gradual twist 
throughout, so that a projectile of corresponding 
shape would receive a rotary motion during its pas- 
sage through the bore. 

Armstrong's first gun was made in 1855, and a 
patent obtained in 1857. It has been extensively 
adopted in the British service. It is built up of 
layers of wrought- iron bars twisted spirally in re- 
verse directions over a steel core, and bound to- 
gether by one or more wrought-iron rings shrunk on 
at a white heat. A peculiar breech -loading mechan- 
ism isalso used with this gun. See Armstrong Gi n. 

In the Ames cannon, a series of compound longi- 
tudinal rings are consecutively welded to a concave 
breech-piece, upon a removable mandrel. 

Blakeley’s cannon is composed of an inner tube, 
which may be of mild steel, upon which an outer 
tube of less extensible material, as hard steel, is 
shrunk. His first English patent was in 1855. 
The American patent, in which the process here 
mentioned is described, bears date 1864. 

Whitworth commenced experimenting about 1855, 
and his guns underwent a satisfactory test in 1860. 
The leading peculiarities arc a bore which is hexag- 
onal in cross section without grooves, and having a 
rapid twist ; the projectile is a hexagonal bolt whose 
spiral conforms to the twist of the bore ami is desti- 
tute of knobs and used without a sabot. The tie- 
vice for breech-loading differs from that of Arm- 
strong. 

Krupp’s first steel cannon (1840) were objected 
to on account of their novelty and expense. He 
has since furnished cannon to Asia as well as 
Europe. He has used a mixture of steel and iron, 
the latter metal increasing the elasticity. 

The compound was east in plumbago crucibles, 
and forged while still at a red heat under an enor- 
mous steam-hammer, compressing the mass two or 
three per cent, and nearly doubling its tensile 
strength. Camion of over 8-inch horc are made up 
of several concentric rings ; those of a smaller size 
are forged sol it l. 

Krupp’s monster gun, at the Paris Exposition of 
1867 (see illustration on opposite page), consists of 
an inner tube weighing 20 tons, upon which are 
shrunk cast-steel lings, forming at the breech a 
threefold and at the muzzle a twofold layer of 
metal ; these are made from massive ingots without 
welding, weighing together 30 tons. 

The total weight of the gun is 50 tons ; caliber. 14 
in. ; total length, \1\ ft. ; weight of solid shot, 
1,212 pounds; weight of shell, 1,080 pounds; 
charge of powder, from 110 to 130 pounds. A 
special car weighing 24 tons was constructed for 
the transportation of this gun to Paris. 

The gun is mounted on a steed carriage weighing 
15 tons, supported on a center-pintle chassis weigh- 
ing 25 tons. 

The breech-loading is on Krupp’s patent plan. 
The shot or shell \s raised by a block and fall, and 
is rolled into the side of the breech through an aper- 
ture closed by a slide. 

Though many breech-loading guns of this or 



similar construction were employed by North Ger- 
many during the late Franco- Prussian war, we 
know of none at all approaching it in size. 

Baron Walirendorff, of Sweden, some 30 to 40 




years ago, contrived a breech-loading cannon, in 
which tlie bore extended the whole length of the 
piece, the projectile being passed in at the rear and 

secured by a transverse breech plug and wedge. 
Oaralli’s rifled cannon of later date loaded at the 
breech in a nearly similar way. 

Fig* 1067. 




BfiMtiiretr* Br<trh- Block { Detail Vi<W). 

The Broad well breech-loading cannon has a steel 
wedge or breech-block A> moving horizontally in a 
mortise B , made through the breech of the piece at 
right angles with the bore. This breech-block if 
operated by means of a partially threaded screw, E \ 
located in its rear side, which finds its socket-thread 
in the gun behind it, and is thus locked in position 
at the moment of fire. 

One half-turn of this screw is sufficient to loosen 
the block, and permit it to bo easily withdrawn to 
the position for loading the piece. 

The gas-check consists in a peculiarly curved 
steel ring </, located in a correspondingly shaped 
chamber in the bore of tin* gun immediately in 
front of the breech-block. W lieu the charge is tired, 
tli is ring is expanded by the gases and pressed 
tightly against the walls oi its chamber and also 
against a steel bearing plate, It, let into the tace of 
the breech-block, tlms forming a perfectly tight gas- 
check. 

The armaments of the British i ron-clads are of 
heavier and heavier guns as years go by. The an- 
nexed figure gives a comparison of the relative pro- 
portions and weights of the guns: A, “War- 
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Armaments of English Iron- Clads. 



rior’s ” armament, — 68-pounder ; 4$-ton gun. 
charge, 16 pounds. B , 11 Bellerophon's ” armament, 
— 250-pounder ; 12-ton gun; charge, 43 pounds. 
(7, “ Hercules’s *’ armament, — 400-pounder ; 18-ton 
gun ; charge, 60 pounds. D t “Monarch’s” arma- 
ment. — 600-pounder ; 25-ton gun ; charge, 70 
pounds. E y “Thunderer’s” armament, — 600- 
pounder ; 30-ton gun ; charge, 100 pounds. 

These figures are exceeded by the latest English 
gun (the 35-ton), which is by no means, however, 
what it is paraded as being, — the largest gun in the 
world. 

Pounds. 

Woolwich, 35 tons 7 cwt. (English count) = 79,084 
Armstrong (Big Will) .... 50,400 
Krupp, 14-inch (1,080-pounder) . . 100,000 

Rodman, smooth-bore (20-inch) . . 116,497 



The “Thunderer,” 4,400 tons, and the “Fury," 
5,000 tons burden, are designed each to carry four of 
these 35-ton guns, in two turrets, two guns being 
placed in a turret side by side. 

Among the earliest cannon made in Europe were 
breech-loaders, specimens of which are preserved in 
the Artillery Museum c e Woolwich, England. 

The charge was inserted in an iron cylinder, which 
was fixed by wedges in Its place in the breech of thegun. 

Breech-loading cannon were introduced by Daniel 
Spekle, who diea in 1589, and by Uffanus. 

Cannon of ice were made at St: Petersburg in 
1740, and repeatedly fired, — • a whim. 

All the rifled cannon in the British service of 
less than 6.3-inch caliber are breech-loaders. 

At the siege of Badajoz, the firing was continued 
for 104 hours, and the number of rounds fired from 
each 24-pounder iron gun averaged 1,249 ; at the 
siege of St. Sebastian each piece was fired alxnit 350 
times in 15 h hours. But few of these pieces were 



rendered unserviceable ; but it is estimated that 
three times the number of brass guns would have 

been required to produce the same effect, or main- 
tain such long and rapid firing. 

An experimental Armstrong 32-pounder, weigh- 
ing 26 cwt., with a charge of 6 pounds and an ele- 
vation of 33°, sent its projectile 9,153 yards. The 
range was carefully measured. Mr. Whitworth 
states that his little 3-pounder, fired at Southport, 
attained a range of 9,688 yards. The long experi- 
mental 7-inch gun of six tons, designed by Mr. 
Lynoll Thomas, with 25 pounds of powder, propel- 
ling a shot of 175 pounds, and fired with an eleva- 
tion of 37 i°, ranged 10,075 yards. There have 
been several other instances of long ranges, and 
there would be more but for the general uselessness 
of firing at distances where no aim can possibly be 
taken. 

The accelerating principle has been again and 
again suggested, ana consists in increasing the 
velocity oFthe projectile by the ignition of successive 
charges of powder during the passage of the ball 
through the bore. Henry Bessemer, and Captain 
Fitzmaurice of the British navy, are yet inventing 
and confident. The former designs a tube 60 feet 
long, with charges 60 in number, fired by electricity 
in quick succession, so that each may exert its force 
before the ball escapes at the muzzle. 

Moncreiff’s plan for mounting ordnance is to 
make the recoil of the gun in firing swing the min 
backward and downward, so as to depress it below 
the sill of the embrasure and allow the gunners to 
load it without exposure to the enemy. 

Various modes of mounting and operating guns 
have been devised for monitor and turret use, for 
which consult patents of Eads and Ericsson. Very 
ingenious indeed are many of these devices. 

2. ( Machinery .) A metallic hub or sleeve, fitted 
to revolve on a shaft or with hi. 

Can'non-caftt'ing. The molds for brass cannon 
are formed by wrapping a long taper rod of wood 
with a peculiar soft rope, over which is applied a 
coating of loam, which, as the work proceeds, is dried 
over a long fire, a templet being applied to form the 
proper outline. This model is made about one third 
longer than the gun is to be. It is next, when dry, 
blackwAshed, and covered with a shell of loam not 
less than three inches thick, secured by iron bands, 
which is also carefully dried. The model is next re- 
moved by withdrawing the taper rod and the rope, 
and extracting the pieces of loam. The parts for 
the cascabel and trunnions are formed upon wooden 
models, and then attached to the exterior of the shell ; 
handles, dolphins, or ornamental figures, are modeled 
in wax, and placed oil the clay model previous to 
molding the shell, from which they are melted out 
before casting. 

When dry, the shells are placed muzzle upward in 
a pit in front of the furnace or furnaces, and the 
earth thrown in and well rammed around them. At 
the same time, a vertical runner, which enters the 
mold near the bottom, or not higher than the trun- 
nions, is made for each mold, terminating in a trough 
or gutter, at the far end of which is a square tyole to 
receive any excess of metal. The ’runners are stopped 
by iron bars, which are successively withdrawn as 
the preceding mold in order becomes filled, and the 
furnace or furnaces are tapped by an iron bar with a 
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taper end, so as to regulate the, flow of metal, by 
making a larger or smaller orifice, os required. A 
spade or gate across the gutter at a certain point 
prevents the metal from flowing beyond this till the 
molds towards that end are tilled, and when the 
last is removed the metal is allowed to flow into the 
square pit before referred to. 

The general process with iron cannon is very simi- 
lar. In all such large castings a large head or sprue 
must be allowed to maintain a pressure adequate to 
produce a sufficient solidification at the breech, where 
the metal should be strongest. 

In casting the first 20-inch gun at Fort Pitt Foun- 
dry, in 1864, the mold was in four pieces ; the core 
was on the RodraaA plan, a fluted cylinder of cast- 
iron, circular or semi-elliptical at tne lower end, 
and closed at top by a cap through which a pipe 
enters, conducting water to the bottom, from which it 
rises to near the top, and is carried off by a waste-pipe. 

Five furnaces, charged in all with 105 tons of 
metal, were employed, — two containing 23 tons, one 
89, and the two smaller between 5 and 10 tons each. 
The molten metal was admitted to the bottom of the 
mold through two gates, one on each side. Six hours 
were required for its complete fusion, which was 
maintained for one hour twenty-four minutes, when 
the large furnaces were tapped, filling the mold in 
twenty-two minutes. So long as a constant flow of 
water was admitted to the core, the temperature of 
that issuing from the discharge-pipe did not exceed 
92° F., falling within twenty-one hours to 57* ; but 
when the flow was stopped, the temperature rose to 
the boiling-point. 

Carabine. A small arm with a short barrel, 
adapted for the use of cavalry, and having a bore of 
.44 or .50 inch, or thereabout. 

They appear to have come into notice in the army 
of Henry II. of France, 1559. The arm was 3J 
feet long, and the practice was to fire and fall back 
behind the rear rank, who fired and followed suit. 
The troops were light cavalry, and the arm seems to 
have had a wheel -lock. 

The term now is applied to a short gun adapted 
for cavalry, of which many breech-loading varieties 
have been tried in the United States army with 
greater or less success. Previous to the general in- 
troduction of breech-loaders, the fire-arm in com- 
mon use for cavalry, as well as engineers and heavy 
artillery, was a species of carbine- denominated 
musketoon, differing from the musket only in 
length and in the fact that the arm for the cavalry 
was provided with a sling-bav for more convenient 
carriage on horseback ; those for the engineers and 
artillery were generally furnished with sword- 
bayonets. These all appear to have corresponded 
nearly in caliber and general dimensions with the 
modern French carabine . 

The Spencer rifle was extensively used by the 
cavalry of the Union army during the late. war. 

Car'bo-az'o-tine. An explosive : — 

Nitrate of potassium 61-04 

Sulphate of Iron 

Lampblack 24-®} 

Sulphur 13.58 

100.00 

Cartridge. A “ round” of ammunition, in- 
cluding the ball with the sabot, if any, and' its pro- 
jecting charge, enveloped in a single case. 



This is a modern institution, it having been 
originally customary to employ loose powder a*d 

Then followed a cartridge containing a measured 
quantity of powder, the bullets being carried sepa- 
rately in a bag. The end of the paper cylinder was 
bitten off ana the paper used as a wad. Gustavus 
Adolphus (killed at Lutzen, 1632) is said to have 
been the first to have made up the cartridge with a 
measured quantity of powder and a ball fastened 
thereto. 

Sir James Turner, in the time of Charles II. of 
England, speaks of cartridges employed by horse- 
men, carried in a “patron” which answered to the 
modem cartridgc-box. After this time it appears 
that cartridges were carried in cases suspended from 
bandoliers , equivalent to the more modem bayonet 
scabbard-belt. 

Soon afterward the great improvement — the 
cartridge-box — was adopted, which still, under 
various modifications, continues in use. See Ac- 
couterments. 

Plain, round ball, and buck and ball cartridges 



rig. 1168. 




Cartridges . 

are now practically obsolete. These were formed of 
a paper cylinder, which was partially filled with 
powaer and choked near its mid-length by twine, 
the powder occupying one end and the ball the 
other. Other substances than paper, as animal in- 
testines prepared in a peculiar way, were sometimes 
employee. Colt covered his cartridges with tin- 
foil and afterwards a paper saturated with nitrate 
of potassa was intro- 
duced. This might Fl «- 1164 

be placed in the gun 
as it was, the cov- 
ering facilitating, 
rather than retard- 
ing, the ignition of 
the powder. In 
Fig. 1153, a is a 
buck and ball car- 




tridge, b one having 
buckshot only, c the 
Prussian needle-gun 
cartridge (see Fire- 
arm). In this the 
bullet B has a sabot 
A y separating it from 
the powder D, and 
having at its base a 
cavity C, for the re- 
ception of fulminate. 
The case of this car- 
tridge is made of 
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Metallic Cartridge-Cases. 



paper. 

d , Snider’s, for 
the muzzle-loading 
Enfield rifle con- 
verted into breech - 
loading (see Fire- 
arm), is made up of 
a sheet-brass cylin- 
der A 9 into which 
is inserted the bullet 
By having at its base 
a recess E , which 
contains a plug of 
clay. Back of this 
is the powder-cham- 
ber, having at its 
base a sabot G , into 
a cavity of which 
fulminate is insert- 
ed and exploded 
through the action 
of the firing-plunger 
on a cap C . 

It may oe remarked that the American process of 
drawing out the blanks for metallic cartridge-cases 
into tubes is now generally adopted into the Euro- 
pean services. 

This style of cartridges is divided into two classes 
— rim fire and center fire, — the' first having the 
fulminate arranged within a cavity around the in- 
terior of the flange, and the latter having it arranged 
at the center of the head or base of the cartri< 
Each kind requires the hammer or firing-pin of the 
gun to be specially arranged, in order to strike the 
cartridge at the proper point, though cartridges 
have been devised in the United States to be both 
rim and center fire, and guns have also been made 
to fire either or both kinds of cartridges. 

The idea of using sheet metal for this purpose 
seems to have originated with the French. 

In 1826, Cazalat patented a cartridge of this kind 
(a. Fig. 1154), having a receptacle with a covering 
patch of water-proof paner for fulminate at its base. 
A hole in the bottom or the cup admitted fire to the 
charge. This appears to have been in advance of 

^Flg. 1166- the age, being drawn 
from a single piece of 
copper, and being center- 
fire . b and c represent 
two forms of the Lefau- 
cheux cartridge, — one of 
the earliest of this kind. 
In by the cap is secured 
to an anvil-block ; in c, 
a plunger, struck by the 
hammer, explodes a ful- 
i zninate placed in a cham- 
ber at the base. 

dy e, show modifica- 
tions of this, the anvil 
and cap principle, in 
which the pin is dis- 
pensed with. 

/. One of the earliest- 
known cartridges is 
that of Roberts, of Paris, 
1834, in which an an- 
nulus was formed at the 
base to contain fulmi- 





m 






nate. 

g is the Flobert car- 
trid^, in which is a 
ball with a charge of 
fulminate at the base, 
which does the duty at 
once of priming and pro- 
pelling, adapted for tar- 
get-practice at short 
ranges. 

hy iy Smith and Wes- 
son patents, 1854, 1860. 
1 n tne first of these the 
fulminate was contained 





Metallic Cartridges. 



in a capsule at the base, 
and in the latter in an 
annulus within the 
flange surrounding the 
base of the cartridge, 
and secured in place by 
a pasteboard disk. 
jy jy jy show some other forms of metallic car- 
tridge as now commonly used. 

k is the Berdan cartridge ; this has an exterior 
central recess, a bottom to receive the cap, which is 
exploded upon an anvil turned up on an interior me- 
ic lining. The case is adapted to fit a chamber 
;r in diameter than the bore of the barrel. 







'he mode now generally adopted for forming 

punch tm 

a sheet of brass, and to araw it between successive 



metallic cartridges is to punch the blank out from 



rolls and punches until it assumes the required 
shape. The shape which the cartridge-case assumes 

during the different stages of the process is shown 
in the figures l to r. 

Cannon -cartridges for 6 and 12 pounder smooth- 
bored field-guns, the former of which may now be 
considered obsolete, have the powder-charge, con- 
tained in a woolen or silken bag, and the projectile 
united together by twine. For larger smooth-bored 
and all rifled guns, the powder is put up in & sepa- 
rate bag, still, however, retaining the name of car- 
tridge. 



Cartridge. (Fire-arm.) A loaded capsule or 
case. The case is made of paper or metal ; the 
former, until of late yearn ; now almost universally 
of metal, — copper or brass. 

Cases are cylindrical or bottle-nosed : in the latter, 
the portion containing the powder is one or two 
bores larger than the actual bore of the piece, the 
chamber being reamed out for that purpose. By 
this means a shorter case may be used and the 
proper charge of powder retained. 



Tn cartridge-making IS different machines are used : 8 to 
form the case, 3 for the bullet, 6 to make the anvil or cap, 
and 2 for loading the cartridge. 

Tha flrat proceed is called cupping, which is done with a 
die working inside a cutter. A sheet of copper 3" wide is 
fed under the cutter by the attendant and a circular blank 
IF 7 in diameter is cut, and then pushed through a Raring- 
mouthed die by the punch, thus making it into a cup-shape 
about 1" in diameter and deep. 

In the next machine, called the first draw, the cup is fed 
over the die by the revolving plate and an automatic move- 
ment, which takes one at a time off the plate and place** it 
over the die, which is somewhat smaller than the one in rhe 
cupping machine. It is then pushed through by the punch. 
It passes subsequently through four more thawing nmrhtnes. 
each one making it longer and narrower, until it becomes 2" 
long and in diameter. After the third draio it is mine sled, 
having become hard by working. 
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After passing through the fifth draw it ie put in the trim- 
ming machine , and the edge made even by a revolving cutter 
which reduces it to a certaiu size. 

The capsule is next put into a machine called the header , 
which spreads the closed end into a head by pressing ir into 
a mold. 

The ninth process, anvil-cupping , is the same as the first, 
except that it produces a cup about k n diameter and \ ,s deep 

for the cup to hold the fulminate. The anvil U then trimmed 
In another machine : in the next, called a venting machnn , 
two small holes are punched in the head to afford parage 
for the fire of the fulminate to reach the charge. It next 
has an impression made in the oufc*i Jc of the head for the 
wafer of fulminate, and is next put in the priming mariunc , 
where it receives the fulminate. The practice with central 
fire and rim -fire cartridges diverges at this point , in the lat- 
ter case the fulminate is secured by crimping th:* case trom 
the outside, the same machine tapering the open end of the 
case to receive the bullet. 

The bullets arc made by a machine which cuts about 1" 
from a rod of rolled lead j" in diameter, and presses the 
leaden blank in a mold, which gives the shape and makes 
the three circumferential grooves. The next machine trims 
the bullets, which then pass through the lubricator \\ hich 
fills the grooves with Japanese wax, the object of which is 
to keep the barrel of the gun lubricated. 

The last machine is the cartridge loader: the cases come 
successively under a powder reservoir where u charge of 72 
grains is dropped into each, after which the bullet is put in, 
and the shell pressed around it to hold it firmly. 

The following is a list of the machines included in the 
exhibit of the War Department at the Centennial Exhibirion, 
1876, under the orders of Lieutenant Metcalfe, in the Gov- 
ernment Building ; several machines are practically dupli- 
cated, as the successive drawing machines for instance : — 

Cupping machine. Priming machine. 

Anvil cupper. Loading machine. 

Lubricator. Drawing machine. 

Case trimmer. Clamp, milling machiue. 

Impression mkchine. Bullet machine. 

Butt lathe. Heading machine. 

Barrel-boring machine. Milling machine. 

Barrel-turning lathe. Rifling machine. 

Straightening machine. Bedding machine. 

Tapering machine. 

8ee account in li Scientific American Sup .,** • 369 

Norton's report *on “ American Breeeh loading Fire Amu” 
N. Y., containing a description of the following cartridges : — 



Boxer, British, central fire. 

Daw , British, central fire. 

Chauepol , French. 

ZundnaJelgewehr, German. 

Meigs. 

U. S. Cartridge Co. ti ^ 

See report on “ Performance of Metallic Cartridges, ■ at 
Fiwukfort Arsenal, Penn., by Major Treadwell, U. S. Army, 
1873. Notices and illustrations are given of the following 
( # illustrated) : — 



Burnside 

Maynard 

Spencer . 

Primitive 

Laitfley . 

Novelty 

Bar-anvil 

Gatling . 

Canister 

Benton 

Tibbal 

Be ne i 

Service 

Benet 

Crispin 



Coll * 1863. 



. • 1860. 

. • 1860. 

. • 1864, rim primed. 

. • 1864. 

. * 1865. 

. * 1866, center primed. 

. • 1866. 

. * 1865. 

* 

. • 1867, cup reinforce. 

. * 1869. 

. * 1868, cup anvil. 

. * 1868, blank cartridge. 

. * 1866, center-primed. 

. * 1867, combination: paper and metal. 



Marlin . . . . 
Corliss . . . • 

Prince 

Mdbank . . 

Milbank , el al. . 
Reinforced . . 

Frankford . . 

Rodman- Crispin 
Boxer- Henry . 
Frankford . . 

Hotchkiss . . 

Benet . . . 



* 1869. 

* Front ignition. 

* Front ignition. 

* 1870, reloading. 

* Primer. 

* 

* Gas check. 

* Attached head. 

- 1863, wrapped metal. 

* 1872, wrapped metal. 

* 1872, cast base. 

* 1S68, solid head. 

* 1868, solid head. 



U. S. Cartridge Co. • 1863, solid head. 



Dutch musket . * Reloading shells. 

Dutch carbine . • Reloading shells. 

Farrington ... * Solid head. 

Navy . . . .* Front lubrication. 

Frankford . . . • 1865. _ 

report of Major Bell to Colonel Craig, Chief of Ord- 
nance, May 16, 1866, on the firing of Dr. Maynard's breech- 
loading ritle charged with a metallic cylindrical water-proof 
cartridge. 

Cartridge, Tyler . . . . • “ Scientific American, y xlL ^246. 

M ak ing * lt Sc. American Sup.,'' 2670. 

Center fire, Saget . . . . • Scientific American,” xliii.36. 

Cartridge shot, Schltber . • “Scientific American,” xl. 212. 



Cartridge, Tyler . . 

Making 

Center fire, Saget 
Cartridge shot, Schltber 



The Russian small arm cartridge factory near St. Peters- 
burg is described in “ Ordnance Report 18i7, pp. 619 et seq. 

Cartridge Block. A wooden block, bored to 
receive 8 cartridges, and having attachments by 
which it is seemed to the gun in convenient posi- 
tion for loading. It is shown in Fig. 552 as at- 
tached to a Peabody- M « rt in i military rifle. 



Cartridge Cap'per. 

curing caps on cen- 
tral fire cartridge- 
cases. The pivoted 
lever has a stud be- 
neath, which presses 
the cap firmly upon 
its seat. Fig. 551. 



An instrument for se- 



Fig 551 



Parker Bro. s Cartridge Capper. 



Cartridge Fill'er. A device for charging cartridge- 



Fig. 1158. 




Cartridge- Filler. 



cases with the proj>er quantity of jiowder. Iu that 
shown, the two filling-tubes a a are uartially rotated 
by the lever 6, so as to bring each of them alternately 
under the funnel c, and over the discharge -aperture 
d; while one is being filled, theother is discharging its 
contents into a cartridge-case through the pipe e. 

Car 'tridge- 
head'ing Ma- 
chine'. A machine 
for forming the head 
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or rim of a cartridge 
case. It consists* of 
a horizontal die, 
countersunk at one 
end for shaping the 
head ; a feed punch, 
to insert the tul>cs 

into the die; and a heading punch, to flatten the 
closed ends of the tubes into the countersink. 

The tube*, which are a little longer than the completed 
caK>a, are fed into the inclined trough of the machine, 
whence they are taken up on the feed-punch. A shoulder 
on this punch, at a distance from it* extremity equal to the 
Inner depth of the headed ca*e, prevent* it from penetrating 
to the full depth of the tube, and a surplus of metal U 
thereby left at the closed end of the tube for the formation 
of the head. 



Car'tridge-head Test'er. A hydrostatic press 
invented by Col. Treadwell, U. S. Army, for test- 
ing strength of cartridge heads. 

Plate XXIII., Ordnance Report, U. 8. Army, “ Metallic Car - 
tridr*s % " 1873. 

Plate XXIV. et teq. of the same, show the powder test by 
epicure tte. 

Cartridge Loading Ma-chine'. 1. A ma- 
chine for loading powder and bullet into a car- 
tridge case. 

It consists of a revolving circular plate with hole*, and a 
hopper and powder measure. 

The powder is placed in a bra*s hopi*r above the machine, 
and is fed to the case* through a paper tube ; the whole in- 
side of a conical shield of boiler iron. 

The cases and bullet* are fed on revolving plates : the 
former lifted into the receiver*, passed under the hopper 
and measure fora charge of powder, and then under the bul- 
let-feeder to receive a lubricated bullet. The edge of the 
case I* crimped on the ballet by lifting the former into a 
contracted space of the receiver around the neck of the bul- 
let. 

A bell indicates any failure in the supply of a full charge 
of powder, and the rate i* 36 per minute. 

2. On a smaller scale, a machine for reloading 
cartridge shells. ^ 



The machine is clamped to a 
table, leaving the crimper crank 
10 free to turn. The reservoir 7 
being furnished with powder, 
the charger 9 is set to the num- 
ber of drams required. Hold the 
shell under the aperture of 12 In 
the lower shelf of charger, and 
dump the powder therein. Hav- 
ing loaded the shells with pow- 
der, remove the funnel and re- 
lease the rammer ; put the shell 
In the receiver 2, place the wrd 
on the powder and ram homo. 
Fill the reservoir with shot, set 
the charger at the gage desired, 
drop the charge, place a wad on 
the shot and ram as before ; or 
crimp the shell, placing it in the 
cradle 6, and rotating the revolv- 
ing hub by the crank 10. The 
shell may be shortened before 
crimping by placing it on 6 and 
rotating it while the knife 4 is 
pressed upon it. 




Webb't Cartridgt Loud *. . 

Car'tridge-pa'per. A strong paper of which 
cartridges are made. It is of various sizes and thick- 



nesses, according to the kind of cartridge to be made, 
ranging from a quality similar to bank-note paper, 
employed for small-arm cartridges, to that used for 
cannon cartridges, which is about the thickness of 
thin pasteboard, but rougher and more flexible. 
The latter is, however, now seldom or never used. The 
different qualities are in the United States service 
numbered from 1 to 6, the latter being the coarsest 
and thickest. 

Car'txidge-prim'ing Ma-chine'. A machine 
by which the fulminate is placed in the copper-cap- 
sule of the metallic cartridge. The fulminate is dif- 
ferently disposed for center-tire and for rim-fire car- 
tridges ; in the latter the cartridge-case is rotated on 
its longitudinal axis, to dispose by the centrifugal 
action the fulminate at and about the flange. 

Car'tridge-re-tract'or. That part of a breech- 
loading fire-arm which catches the empty cartridge- 
capsule by its flange, and draws it rearwardly from 
the bore of the gun. 

Cartridge Scales. 

A machine for automatically 
verifying the weight of car- 
tridges ; invented by Coot - 
koffsky, of the ordnance 
works, St. Petersburg, Rus- 
sia. 

“ The scales are composed o f eight balance*, slung to the 
tyre of a small fly-wheel which is brought into action by the 
main shafting. The cartridges placed by the workmen in 
the box are caught up by the scales themselves and are 
placed in the balances. The cartridges are equipoised by a 
reacting weight placed on the opposite ends of the balance* ; 
on the farther rotation of the fly-wheel, the balance gradu- 
ally comes to an equilibrium, upon which the cartridge* of 
a normal weight, and heavier than the normal weight are 
declined along with the outer end of balance downward, and 
are thus pushed off by the scales themselves into the re- 
ceiver, from whence they fall into a box placed on the floor. 
The cartridges which are of less than the normal weight, are 
raised upwurd and are thrown off by the scale* themselves 
into another receiver, from whence they fall into a locked- 
up box. The fly-wheel with the balances makes 7J revolu- 
tions per minute, that is, performs 3,600 weighiugs per hour, 
or 30,000 per day, allowing for subsidiary work and chance 
stoppages.” 

Car 'bridge Var'nish-ing Ma-chine'. A ma- 
chine to coat the interior of metallic rifle shells with 
an impermeable elastic varnish, to prevent chemi- 
cal action betweeu the salts of the gunpowder and 
the material of the shells. 

The shell* are placed in a hopper, several hundreds at a 
time, and fed Kingly into « wheel, with which they revolve, 
while they are also rotated in the chucks which hold them ; 
this in order to spread the varnish. Forty of them are in 
different stages of the process at the same time, and the work 
is done at the rate of 2,000 per hour. The machine is per 
fectly automatic. The shells are subsequently dried in a 
sheet-iron furnace. 

Caae-ahot. Case-shot , or shrapnel , as they are 
frequently termed, from the name of the English 
officer by whom they were introduced, about 1803, 
are a thin species of shell filled with bullets, and 
having a fuse which is so cut or arranged as to burst 
the case about sixty yards in front of the object fired 
at, so as to scatter tlie bullets over a considerable 
space. This, under favorable circumstances, is a 
very efficient projectile, and would be still more so 
were it possible to cut the fuse to such exactness as 
to always explode just at the desired point. The 
shot are sometimes placed in a tin cylinder with a 
wooden sabot, and used without a fuse at ranges of 
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300 yards. This is distinctively known as canister . 

Case Trim'mer. (Cartridges.) An implement 
or machine, one or the other, used for trimming 
the mouths of shells for cartridges. These are fed 
hy a funnel to the tool, which has a knife to cut 
them to an adjusted length. 

Can'ter-fire Cartridge. One in which the ful- 
minate occupies an axial position, instead of being 
around the periphery of the flanged capsule. 

In the illustration the fulminate is m a cap, and 




Center- Fire Cartridge. 

is struck by a firing-pin when the 
hammer descends upon the end of the 
bolt D. See Cartridge. 



Char'ger. An instrument for measuring pow- 
der nmi shot. 



Fig. 5D9. 



oJ 




Donga// Charger. 



and loading into 
a fowliug-pKtv. 
One is shown at 
Fig. 1250, )>. 
528, “ .1/ ten. 
Did." 



Dougs 11'* Hiar. 
gvr i* a ili|>|KT. 
grml natal* le U y 

^ lido for quantity, 
and discharging (ho oonrene* into the gun by t»iwiug tile 
lever with the thuuib. 

Fl~ l£ r >0 




Char'ger. 1. (Mining.) A 
spiral instrument for charging hori- 
zontal blast-holes. 

2. A device for dropping into 
the bore of a fowling-piece from a 
shot-belt or pouch a gaged quantity 
of shot. By forcing down \the 
plunger the communication with 
the pouch is closed, and the charge 
is allowed to pass to the tube, 
which conducts it to the gun. The 
piston-head is adjustable, to vary 
the capacity of the charge-cham- 
ber. 



Gun- Charger. 



Chasae 'pot-gun. The breech-loading, center-ftre 
needle-gun of the French service. It was designed 
as an improvement on the Prussian needle-gun, or 
zUndnadelgewehr , to which it was opposed in the 



Fig. 1258. 
i 





Franco- Prussian war of 1871, and derives its name 
from the inventor. A paper cartridge is employed 
in the gun ns originally constructed in 1867, but in 
1869 M. Chassepot patented an improved arrange- 
ment, embracing a cartridge-retractor for use with a 
central- fire metallic cartridge ; the construction of 
the gun is, however, essentially the same. 

An opening on the right of the 
chamber A permits the insertion of 
the cartridge, which is effected by 
resting the butt of the gun, held in 
the left hand, against the left hip, 
turning the lever c from right to left 
and drawing it Iwiek, thus retracting 
the hollow cylinder or breech-block 
B; the cartridge is placed in the 
opening thus made, and is pushed 
home to its scat by a forward move- 
ment of the lever, which is then 
turned back to its original position, 
locking the breech-block in place. 
The shaft C, contained within the 
cylinder B t carries the needle e t and 
is drawn back by means of the knob 
D, compressing’ the spring which 
surrounds the shaft, until a detent 
thereon engages with the tumbler of 
the lock, holding the latter in eocked 
position. Pressure on the trigger 
allows the spring to act, driving the 
needle forward, penetrating the cartridge, and ex- 
ploding the fulminate. A rubber washer at the 
inner end of the cylinder B , through which the nee- 
dle passes, acts as a gas-check. 

Checking. Engraved cross-hatching on cer- 
tain parts of a rifle, gun or pistol stock, to increase 
the security of grip ill handling. 

Checking machines are used in armories for 
cross-hatching the swivel keys of rifles, etc. 

Chi-nese'-fire. A pyrotechnic composition con- 
sisting of gunpowder, 16 ; niter, 8 ; charcoal, 3 ; 
sulphur, b ; cast-iron borings (small), 10. 

Chron'o-scope. Invented by Professor Wheat- 
stone in 1840, to measure small intervals of time. 
It has been applied to ascertaining the velocity of 
projectiles. In Pouillet’s chronoscopy, a galvanic 
current of very short duration makes a nmgnetic- 
neeille deviate, the duration of the current being 
measured by the amount of deviation ; by this 
means as snort a time as some thousandths of a 
second can be measured. Schutz’s chronoscope was 

employed by the Ordnance Department at the ex- 
perimental brings at Fortress Monroe. The ap- 

C ratus, operated by electricity, is described as fol- 
vs : — Two wire targets are placed, one about 
twenty yards from the gun, and the second about 
the same distance farther on. These are connected 
by a flne insulated wire with the instrument, which 
is about 400 yards in the rear of the ordnance. The 
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instrument is adjusted on a plan similar to an 
electric ballistic machine. When the shot is fired, it 
outs the wire in the first target, and then in like 
manner cuts the wire in the second target, the in- 
stant each wire is severed being recorded by the 
instrument. The interval of time occupied by the 
ball in passing from one target to the other furnishes 
the data for obtaining the initial velocity of the 

shot. . 

Noble s chronoscope is used for measuring the 
velocity of the shot during its passage through the 
gun. The ball presses upon a series of disks which 
in moving break or make electric connections, 
which are recorded on a rapidly rotating disk which 
has a known rate. 

Clov'er Leaf Sight A mir 

gnu >igiit lumii” side which 

sli^ iitlv.ri'srinhlu two foils of tin? 
dm.M.i.f 




Colt's Pia'tol. A revolving pistol first |iatciitcd 
by Colt in 1835, and perfected in 1845. See 

UV.VHV.VKK. 

Com bi-na'tion Open and Peep Sights. 

A species of gun-sight, Fig. lmv- 

ing several sights for different disiaiiee«. 

When the leaf is down, a low slit -sight 
is e\|K»sed. When the leaf is liftud, the 
|Hicp sight nmy Ik* *lip|H.*d up and down 
on the gnnl tinted -tern, a ccord ing to tlie 

d is tain the object. 



(tn lib'll nt nn I ttfini /'.»/# Sitsht. 



Fig. 069. 



Con-cua'aion-fuae. A fuse which is ignited 
and explodes the shell nt the moment of impact, l»y 
the breakage of n capsule or other similar internal 
arrangement, containing chemicals which explode 

Klg. 1413 




Cnnrns$ion-Fu*t. 

by the force of the blow. The figure shows ii 
spherical and an elongated projectile provided with 
a fuse which is exploded by the jar of impact. 



Con-ver'sion. Changing the bore or fitting of 
a gun, as — 

1. The conversion of a smooth-bore to a rifle. 

2. A muzzle-loader to a breech-loader. 

A report on the fabrication of wrnught-iron tube* nt the 
West Point foundry for conversion of Hodman 10" amoaith- 
borc gun* into# 77 rifle*, U contained m the •• /import of Vh'ff of 
Ordnance, U. S. A. y "■ 1877, iii., pp. 400-412, and Plate# i.-VlI. 
accompanying. 

Small arm*, French ay a tom, Tnhatiir*. Ibid Aim. L. Fig. 

01 . 



.Small anna, English system, Snider, Ibid., App. L, Fiir. 92. 

W* smooth-bore* into 8 77 uml 9" rifle*, I bill.. 1376. App. II, 
p. A5. 

15" smooth-bore* into ll 7 ' miixxlc loading rifle. lbit/., 1S79, 
Appendix II, p. 61. 

Con-vert'ing. 1. (Fitter mu.) A name applied 
to changing muzzle-loading arms to breech-loaders, 
and which, in some form, has taken place with the 
small-arms of most national armaments. 

From among the various competing plans for con- 
verting the En- 
field rifle of the 
English service 
into a breech- 
loader, that of 
Snider was 
adopted. The 
cost of conver- 
sion is about 
lk English for 
each rifle. 

The method 
is ns follows : 

Al)OUt two Snider's Converted 

inches of the band aiti cut a wav at the breech, ami 
a solid breech-stopiKT A , working sideways on a 
hinge, is placed in the opening thus made. Through 
this stopper pusses a piston, one end of which, JJ t 
when the breech is closed, receives the blow from 
the hammer, while the other communicates it to 
the center of the cartridge, thus firing the latter. 
The empty cartridge-case is retracted after each dis- 
charge by means of sliding back the stopjicr on its 
pintle, when the tilting of the piece tips out the shell 
ind another can be inserted. It weighs l| pounds 
5i ounces, and lias been filed fifteen times in a min- 
ute. 

The Springfield <17. S.) rille is also converted into 
it breech-loouer. See Fire-arm. 

Coun'ter-sink. 1. ( Fire-arms .) The recess 
in the rear of the chamber in which the rim of the 
cartridge fits. 

Cov'ered Sight. (Fire-arms.) One having 
the sight inclosed in a ring or tube. Sec Bar and 
Bead Sight; Beach Combination Sight; 
Globe Sight, etc. 

Croaa-bow. A wea|»on formed of a lwnv cross- 
wise upon a stock. It Is similar in kind to, but 
smaller than, the ballista, which it doubtless sug- 
gested. It was used by the Normans at the liattle 
of Hastings. The arbalest, was a form of it. 

Crush'er Gage. A registering instrument ex- 
posed in tlic bore of a gun to measure the pressure 
develojted by the explosion of a charge. See Pie- 
zometer; CLUTTER. 

To illustrate : n 10-ton steel *un of Vnvasseur. fired at 
Woolwicli, had a projectile of 400 pound*, 70 pound* of i*b- 
ble powder made up into a cartridge 2ft 77 long. The charge 
being fired at the renter, the crusher gage at the rear of the 
charge showed a pressure of 21 ton* to the square inch, the 
gnge at the base of the shot, 18 tons ; initial velocity of the 
shot 1412' per second. The charge fired at the base, the gage 
gave pressure* of 45.1 and 50 ] tons respectively at the rear 
of the charge and base of the shot. 

Cup'ping Ma-chine'. ( CartrUh/i.) 
The first machine in bullet- 
making. It has two stamps 
or dies, one working inside 
the other: the outer one 
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cuts the blank out of a sheet of copper, 
and the next draws it into a cup-shape, 
making it ready for subsequent draw- 



Cut'ter. 1. ( (tn/ini nr#'.) An instni- 
iii4*ii t lor determining the pressure per square inch 
exerted within the Imres id eaiuioii or small anus 
l>y the ignition of powder. y . - :>J 

'This form of instrument 
for the purpose derives it> 
name from the filet that the 
pressure of the igniting lew- 
der is exerted upon a piston, 

the reverse of which has a 

cutter which makes a mark 
(cut) upon a copper block. 

See, also, Cuusiiku Gauk ; 

PlL/O.MKTKU. 



Plates III., X.. arioni|KHi.ving 
Appendix l. 0, to *• lit port of (hirf 
of On/nnurr, U S. d.,’’ 19i7. urc 
illustrations of such ruts, and flic 
text an‘oni|>an\ iug |>p. •’>73-3'.M>, de- 
scribe the instrument and results, 
referring to Plates l.-X. 

tavern I forms of cutters sire there 
described. 

The Rodman cutter is also used 
in Lieutenant Metcalfe’s recoil d\- 
immnnirtM IwMMril -- Vll l,„g (■»»„,. (&..»•« 

U,l ‘ u "' ls,s - A I*I ,CU ‘"' 1 v - > a/, 




-D- 

Dag'ger. 1. A weapon with a pointed blade, 

adapted for stabbing. 

The words titty and riuyytr came 
into use aUmt the twelfth century, 
but the knife is as old as Cain, or 
Abel it might U? said, as In* butch- 
ered sheep, and brought them and 
the fat thereof as a saerilire. 

The Homans earried secreted 
daggers {thrift! hidden in the han- 
dles of whips and canes. 

The Venetians luid daggers 
of glass witli three-edged blades 
and a till*! to secrete poison. My 
a sudden wrench the blade was 
broken olf and remained in the wound, like the ar- 
row-head of an Apache. Nice jieoplc l>otli ! 

The thtytjcr was a ]mrt of the equipment of tlie 
Frank warrior, who probably called it si route/, or 
something like that. It does not dilfcr materially 
from the dirk {dark. da ire) of the Oiullielie branehes 
of the Celts, or the poninrd of those nations who ac- 
knowledge Litin (pungerc, but., to prick) as the base 
of their mother tongues. 

In the. fourteenth century it was carried by citi- 
zens, yeomen, sailors, and ladies. It survives in 
England in the midshipman's dirk , and in other 
pin es as a stiletto, n fowic-knifc, etc. 

The dtujtjur seems to have, been a favorite instru- 
ment ns an accessory to the soldier's equipment for 
close eomhat. The Highlander, Western desperado, 
and Chilian, all seem to approve of the mode of car- 
rying it recorded of Ehud 1336 n. c. : “ Elnul made 
him a dagger which had two edges, of a cubit length, 
and he did gird it upon his right thigh” (Judges iii. 
16). The modern plan seems to lx* in the garter or 
the boot, unless it be worn in the belt, bosom, or 
down the back ; mirabile dicta, such was known on 
the Mississippi and by 41 Arknnsaw travelers." 



Fig. 1588. 




Some ingenuity has been .expended on this weapon 
in the mode of attaching it to tin* handle and pro- 
viding the latter with a pistol. 

2. (Printiny.) A character (t) to call attention 
in the text to notes on the foot or margin of the 
pnge. As a reference-mark it comes next after the 
star (*). . . 

A double dagger (t) is another sign for a simi- 
lar purjiose when references are numerous. 

Dahl'gren Gun. Named from the late rear-ad- 
miral John A. Dahlgren, of the United States navy. 

A gun in which the front portion is materially 
lightened and "the metal transferred to the rear, 
giving the “ hot tie- shape," which caused some sur- 
prise on their first appearance in Europe. 

Colonel Romford, chief of ordnance of the United 
States army, commenced making this experiment 
previous to the war of 1812, and gave the name of 
“ Columbiad" to the piece. 

Dart. A niissih* spear or javelin much in \i*e 
among the ancient*, and yet seen among many oi the 
more barbarous nations. Tlie (’allies ol South Africa 
and the aluriginnl inhabitants of Australia are very 
expert in the use of the ossajiti. The darts in use 
among the ancients were of two kinds, namely, spear- 
headed (that is, without barbs), or bearded. The 

former were often attached to a long coni, enabling 

the thrower to recover his weapon alter having 
thrown it. Dart-heads arc usually made of iron, 
but among savage nations flints, sea-shells, lisli- 
bones, and other' bawl substances, have been em- 
ployed ; ami among some of the aboriginal inhabi- 
tants of Africa and America the dart was merely a 
sharp-pointed stick, the end of which was carbon- 
ized by lire. The wen) am is always very simple in 
its construction, and is usually from 3 to 5 feet long. 

Det'on-at'ing-ham'mer. The hammer of a per- 
cussion gun-lock. 

Det'on-atTng-pow'der. One which explodes 
by a blow. The compound used in the priming of 
percussion -caps and fuses is the. fulminate of mercury 
or of silver, collected as a precipitate when the metal, 
dissolved in nitric acid, is poured into warm alcohol. 
The precipitate is collected, washed, and dried. 

Det'on-at'ing-pri'mer. {Bloating.) A primer 
exploded by a fuse, ami used in blasting operations 
to violently explode gun-cotton, instead of the for- 
mer plan by which the charge of gun-cotton was 
simply ignited. 

Di-or-rex'ine. An explosive analyzed by M. 
Fels. 

Consists of Picric acid, 1.5 Nitimte potassium j gQ 

Wood charcoal . . 7 Nitrate sodium . . J 

Birch sawdust . . 10 Sulphur 12 

Water i*-6 

Made principally at Brunn and Trieste. 

“Eng. tf Mining Journal," xxvul 263. 
Another published recipe gives : — 

Nitrate of potassium •*> 

Nitrate of sodium -5 

Sulphur . 

Hard wood sawdust ao 

100 



Di-rect' Fire. 1. ( Firt-anos.) That kind of 
action in which the }>1 lingers lie and strike the ig- 
nition in a line parallel with the axis of the barrel. 

Doub'le-bit'ted Axe. Tin; axe lias two o|.|.o- 

*it« hits or 
1. hides. It is 
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an ancient 
fonu of battle- 
axe, being a 
favorite weap- 
on with the 
Franks in the 
time of C'lo- 
tairc, seventh 
century, ami 
w i t li t h e 
Danes in the 
time of Alfml 
the Great, 
ninth cen- 
tury. Double-Bitted Ait. 

It is also shown in the sculptures of Karnak, in 

Tim battle-axe of the Scythians in the time of 
Hcnnlntus was double-bitted. It is the SSucwn 
*tffif fis. 

Sevlux, an historian of an age preceding that of 
Herodotus, compared Egypt to a double-bitted axe, 
the neck which joins the two heads being at the 
narrow part of the valley in the vicinity of Memphis. 

The double-bitted axe is found in the tumuli and 
harrows of North America. It is in three forms; 

1, with a circumferential groove for the occupation 
of the withe or split handle to which it is lashed ; 

2, with an eve traversing the head ; 3, with a socket 

for the handle. Sec Battle-ax K 

Du'al-ine. Carl Ditmar’s patent, No. 93,854, 
January 13, 1370. The composition is : — 

Nitro-glycerinc . . . 50 per cent. 

Fine sawdust ... 30 44 

Nitrate of potassa . . 20 44 

Com paivd with dynamite, it is, 1. More sensitive to 
heat, and also to mechanical disturbances, especially 
when frozen, when it may even be exploded by 
friction ; 2. The sawdust in it has little affinity 

for the nitro glycerine, and at best will hold but 40 to 
50 per cent of nitro-glycerinc, ami on this account 
very strong wrappers arc needed for the cartridges ; 

3, Its specific gravity is 1.02, which is 50 per. cent 
less than that of dynamite, and ns nitro-glycerinc 
lias the same explosive ]K)\ver in each, its explosive 
power is 50 per cent less than that of dynamite ; 
pmlk for bulk ?] 4. The. gases from explosions, in 
consequence °l I he dualine containing an excess of 
curl >oh, contain carbonic oxide, and other noxious 
gases. Lithofracteur and dualine, however, cun be 
exploded, when frozen, by means of an ordinary 
fulminating cap, which is not the case with dy- 
namite. — Journal of Applied Chemistry. 

Dyn'a-mite. An explosive compound invented 
bv Nobel. 14 It is a mixture of 75 per cent of nitro- 
glycerine with 25 per cent of infusorial silica. The 
silica renders the powder less liable to explode from 
concussion. This is the dynamite proper, but dyna- 
mic is also used as a generic name for other mix- 
tures of nitro-glycerine, — as colonia powder, which is 
gunpowder with a mixture of 40 per cent of nitro- 
glycerine ; dualine, which contains 30 to 40 per 
cent of nitro-glycerine mixed with sawdust saturated 
with nitrate of j>otassia ; lithofracteur, which con- 
tains 35 per cent of nitro-glycerine mixed with 
silica, and a gunpowder made with nitrate of baryta 
and coal.” 

— E — 
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IMec'tro-bal-lia'tic Apparatus An in- 
strument for determining by electricity (lie velocity 
of a projectile jit any part of its flight. 

The projectile passes through a win? screen, thus 
breaking a current of electricity, and setting in mo- 
tion a pendulum, which is arrested on the |iassugc 
of the projectile through a second screen. The dis- 
tance between the screens luting known, the arc 
through which the pendulum vibrates measures the 
time due to the projectile's Might between the screens. 

Sec Ciikonooijaimi ; Ballistic Pendulum. 

E-lec 1 tr o-bal-lia' tic Pendulum. Fig. ISIS 
1 is an elevation and 2 a section of the appa- 



Fig. 1846. 




EUf.tr o- Ball istic Pnululu m. 



ratns u*dl in tlio l.'iiitnl States Oi.lnancc Depart- 
mint. Tin- pcinlulmns «. 1 niv siispi-mli'il from tlio 
snmr axis, mil am so mljusti il tliat when .-a.- 1, is 
brought to a horizontal position at tin- !M) J mill; on 

J"*' 1 *>*•« of '»t t'i'- mi'MIo of tlio arc c ami l. t 
rail, tln-y will imvt pivciscly at tin- .-outer. Tin- ) N >b 
of tlio inner l>einlulnni b is provi.l.-I with a marking 
|M»uit, the outer end of which is struck bv a blunt 
projection on the outer )x'iidu1mn //, when tin* two 
pass each other, impressing a mark on a sheet of iki- 
per clam|H'd to the me. Sec riia:nNti(;i:.\ mi. 



En'field Ri'fle. The British infantry service- 
arm pnor to the introduction of the breech-loading 
system. It was first extensively introduced in 1853, 
just pnor to the Crimean War. It has three shullow 

C ves, which make one turn in 6 feet 6 inches, the 
th of the ban-el being 3 feet 3 inches, and the 
diameter of the bore .577 of an inch. In construc- 
tion and general appearance it very closely resembles 
the Springfield ritle musket (caliber .58 of an inch) 
of the United States service, with the exception 
that in the Enfield the barrel and other visible me- 
tallic parts are blued, while in the latter they arc 
left bright. Large numbers of these rifles huve of 
late years h&n converted into breech-loaders on the 
Snider principle. To these the term 44 Snider En- 
field ” is applied See Fire- arm. 

Eprou-vette'. 1 . An apparatus for proving 
the strength of gunpowder. 

One simple mode is to fire weighed charges and 
ascertain the range of the balls. A small quantity 
of powder, a heavy ball, and a short mortar reduce 
the range within convenient limits. 

Another is to fire a small quantity beneath a shot 
attached at the foot of a vertical rod. The latter 
ascends, and, on reaching its greatest elevation, is 
prevented from descending by a pawl which engages 
a rack on the rod. The hight to which the shot 
ascends determines the strength of the powder. 

The ^prouvette of Regnier is an adaptation of the 
Sector dynamometer. A small brass cannon is at- 
tached to one arc and charged with a given quantity 
of powder. A projection from the other arc comes 
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Eprouvelte. 



in front of the muzzle, and the parts are separated 
when the explosion takes place. 

A cursor over the graduations indicates the point 
reached by the force of the explosion. Sec Ballis- 
tic Pendulum. 

A convenient and portable eprouvette is an in- 

s t r u m e n t 
Fig- 18 SL shaped like a 

small pistol 
without a bar- 
rel, ami having 
the forward end 
of its charge- 
chamber closed 
by a flat plate 
connected with 
a spring. On 
the explosion 
of the powder 
against the 
plate, the latter 

is driven forward to a distance proportioned to the 
strength of the powder, and is retained at its ex- 
treme range of propulsion by a ratchet-wheel and 
spring-click. 

Pouillets chronoscope and Navez’a electro -ballis- 
tic apparatus, by measuring the velocity attained by 
balls with charges of certain powders, form good 
4prouvctUs, See Chronoscope ; Electro- hallista. 

2. (Metallurgy.) A flux spoon. A spoon for 
sampling an assay. 

ITprou-vette'-gun. The gun-dprouvette deter- 
mines the strength of the powder by the amount of 
recoil produced. A small piece of ordnance is fas- 
tened to a frame which is suspended as a pendulum 

•o as to vibrate in an arc when the piece is fired. A 
pointed iron rod projects downward from the gun, 
and travels in a groove of soft wax as the gun re- 
coils, thus making a mark which is measured to 
determine the length of the arc. A graduated arc 
with an index-finger is used in the British service. 
The gun is of brass, 1 J inch bore, 27.6 inches long, 
weighs 86J pounds ; suspended from a frame and 
charted with two ounces of powder without shot or 
wadding. 

The eprouvette-mortar of the British service is 8 
inches in diameter, and is charged with 2 ounces of 
the powder, and an iron ball of 68£ pounds weight ; 
average range of 265 feet. The government powder, 
somewhat deteriorated and reserved for blasting, 
gives a range of 240 feet. 

The French 4prouvette-mortar has a caliber of 7 
inches ; charge, 3 ounces ; projectile, a copper globe 
of 60 pounds ; required range, 300 yards. 

The 4prouvette-mortar of the United States ser- 
vice is a 24-poumler, having a chamber to contain 
one ounce of powder, and no windage to the ball. 
The required range for new powder, 250 feet. 



— i-pand'ing-ball. One having a hollow coniea 
base, affording a relatively thin body of metal, whicl 
is expanded by the force of the explosion, driving i 
closely against the lx>re of the gun and into tin 



c-plo sive-balL One having a bursting-charg 
which is ignited on concussion or by time fuse 
See Shell. 



Ex-plo'sive Bullet. Two explosive bullets arc 
mentioned under Bullet. 

These were intended 



for war. but the military service of Kijr. 99o. 
civilized nations has not l»eeii dis- 
graced hv i heir u>e to anv extent. 

Tin* iHmffnll cxploxive bullet for henvy 
pirn** i« tmuW* tliu* : in pouring the bullet 
u >>ni.*tll copper bottle in nunpenJed in Chi* 
center of the mold, no that it in inclosed 
by the lead except at the front when? a 
tige holds the bottle and forma the fu- 
ture charging opening It in charged 

anth equal partn of nuiphuret of antimony ami chlorate of 
potannu, or with common powder, and primed with a fulmi- 
nate. It in uned for elephant, lion, tiger, and alligator •hoot- 
ing especially. 

Bx-plo'sivea. Gunpowder was in use as far 
back as the twelfth century, and its composition, as 
shown by old manuscripts, did 'not differ greatly 
from the most approved modern manufacture. See 
Gunpowdf.il 

Berthollet proposed to substitute chlorate of pot- 
ash for saltpeter in the manufacture of gunpowder. 
The explosive force was in this way doubled, but it 
was found to explode too readily, and, at a trial in 
loading a mortar, at Essonnes, 1788, the powder ex- 
ploded when struck by the rammer, blowing mortar 
and gunneis to pieces. 

Fulminates of gold, silver, and mercury were ex- 
perimented with in the early i«\rt of this century, 
as substitutes for gunpowder. Fulminate of mer- 
cury is obtained by dissolving mercury in nitric acid 
and adding a certain proportion of alcohol and salt- 
|H»ter to the mixture. . It is used extensively in tl}c 
manufacture of iM*rcusMon-i*aps and cartridges, but 
none of the fulminates are likely to be used in large 
quantities, as Wing too expensive and dangerous. 
In an experiment at Paris, a grain of fulminate of gold 
was placed on an anvil and exploded by a blow from 
a sledge, making a dent in both hammer and anvil. 

Pyroxyline, or gun-cotton, was discovered by 
Sclioenl**in in 1846. It is prepared by immersing 
cotton in a mixture of nitric and sulphuric acid for 
a few minutes, mid then wu.shing and drying it. It 
has been experimented with by several European 
nations in connection with fire-arms, but was found 
to be dangerous, and to rapidly destroy the anas by 
its excessive energy, ami was abandoned by all but 
the Austrians, who utilized the improvements of 
Buron Leitk in gun-cotton, and have several bat- 
teries of artillery adapted to use the improved com- 
jK>sition. Abel** English gun-cotton is now used 
for petards and in mining. Several compounds 
bused on gun-cotton an* used in the arts, as in 
collodion for photography, surgery, etc. 

Nitro-glycerine, winch is pure glycerine treated 
with nitric acid, was discovered by the ltuliuu 
chemist Sohrero in 1847, hut was very little used 
until 1863, when it was utilized by Nobel for blast- 
ing. The explosive energy of this compound is 
given as from four to thirteen times that of rttle 
powder. By an explosion of a few cans of this 
material on the wharf at Aspinwnll in 1866, a 
considerable portion of the town was destroyed, 
shipping at some distance in the harbor much 
damaged, and a number of lives were lost. An 
explosion of a storehouse containing some hundreds 
of pounds of nitro-glycerine took place at Fairport, 
Ohio, in 1870, accompanied with much loss of life. 
The shock was felt at Buffalo, 160 miles distant. 

Nobel, in 1867, invented a compound called 
dynamite, which consists of three parts nitro- 
glycerine and one part of porous earth. Dynamite 
is supposed to be safe against explosion from con- 
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cussion or pressure. See Dynamite. 

Dualine differs from dynamite in the employment 
of sawdust with nitro-glycerine, instead of earth or 
silica. See Dualin. 

Picrate of potash is a yellow salt, extremely explo- 
sive, formed from potassium, by the action of picric 
acid, a product of the distillation of coal-tar. It was 
experimented with by the French War Department to 
some extent, and was demonstrated to lie between 
gunnowder and dynamite in its explosive force. 

M. Berthelot gives, in Annalcs de C'himic et dc 
Physique, a table showing the relative force of ex- 
plosives. From this table is deduced the following, 
expressed in terms of our own standard measure- 
ments : — 





iS 

Is 

5* 

n 

3 So 
0 'S 

Heat 

units 


£ 

& 

•m 

0 

1 
J3 

*s 

> 

Cubic 

feet. 


fi# 

ip 

£28 

HI 

112 
O. u 

u* 


Hun ting-powder 


147,871 


0 216 


i 


1 Cannon powder 


1404215 


0 226 


0.986 


Mining-powder 


117,467 


0.173 


0.633 


Mining-powder with excess of niter 


155,472 


0.111 


0.540 


Powder with nitrate of soda base. 


176,432 


0.248 


1.338 


Powder with chlorate of potwh base 


224,889 


0.318 


2.225 


Chloride of nitrogen 


72,784 


0.870 


0 842 


Nitro-glycerine 


306,337 


0.710 


6.797 


I Gun-cotton 


146,337 


0 801 


3.636 


Gun-cotton mixed with nitrate. .# 


228,371 


0.484 


3.456 


Gun-cotton mixed with chlorate.. 


327,528 


0.484 


4.594 


I Picric acid 


160,309 


0 780 


8.910 


Picric acid mixed with nitrate. . . . 


223,515 


0408 


2.722 


Picric acid mixed with chlorate... 


328,909 


0408 


4.198 


Picric acid mixed with oxide of lead 
Picric acid mixed with oxide of cop- 


49,981 


0120 


0108 





944204 


0.270 


0.785 


Picric acid mixed with oxide of sil- 




ver 


60,676 


0.116 


0.208 


Picric acid mixed with oxide of 




mercury 


43,762 


0 212 


0.288 


Picrate of potash 


135,663 


0685 


2.476 


Picrate of potash mixed with ni- 


trate 


197,161 


0 887 


2 069 


Picrate of potash mixed with chlo- 


rate 


828,449 


0 887 


8.674 



F 
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Field-gun. A light cannon designed to accom- 
troops in their maneuvers on the field of 
ittle. At the commencement of the late civil war 
in this country, those thus denominated were the 
6-pounder, weighing 885 pounds; the 12-pounder, 
of 1,770 pounds ; a lignfc 12-pounder of 1*220 
pounds ; and the 12, 24, and 32- pounder howitzers, 

weighing respectively 780, 1,320, and 1,820 pounds. 
These were all made of bronze. During the war 
several kinds of rifled field-guns were introduced, 
but only two maintained their place in the military 
service ; the 3-inch wrought-iron rifle and the 
Parrott 10-pounder of 2.9-inch caliber, each nearly 
the weight of the bronze 6-pounder, and carrying an 
elongated projectile of ten pounds weight. The 
smooth-bores generally were withdrawn from the field 
during the war, with the exception of the light 12- 
pounder, or 44 Napoleon" gun. 

Four smooth-bore guns aud two howitzers, or 



six rifled or six 12-pounder guns with their car- 
riages, caissons, forge, and buttery- wagon, constitute a 
battery. No particular kind of breech-loading gun 
has been adopted in the United States Service, un- 
less tlie Gatling machine-gun may be so classed. 
See Battery-gun. Most, if not all, European gov- 
ernments have adopted breech-loaders of various 
kinds for field service. 

The English use the breech-loading Armstrong 
gun (see Armstrong -GUN) for field, fortification, 
and naval service. 

The Prussian army uses two calibers of field-guns, 
4 and G founders, both rifled steel breech-loaders. 
The l>ore of the laurel extends entirely through. 
The breech of the 4-pounder is closed by a double 
wedge sliding in a horizontal slot through the 
barrel. The 6-poundcr is closed by a plug held in 
place by a large steel pin. The escape of gas is 
prevented by a gas ving on the Broad well plan, 
similar to that in a Sharp's rifle. See Gas-ring. 

Fire-arm. A weapon which projects a missile by 
the explosion of gunpowder. It succeeded the long 
and cross l>ows, but the periods of the two weapons 
in Europe lapped upon each other. (See Arrow ; 
Bow.) The bow and arrow are yet used by millions 
in Asia, Africa, and America, but the owners are 
always glad to trade for muskets and rifles. 

The first fire-arni9 were doubtless rockets, in 
which the force of th i explosion carried the tube. 
To these probably succeeded something of the nature 
of the fire-works known as Roman candles, in which 
pellets are loaded into a tube anil fired by a match 
at the tube-mouth. The tubes were of bamboo, 
paper, or cloth, probably each of these, according to 
circumstances. (For early notices, sea Gunpow- 
der.) The cracker was used as a grenade an- 
ciently in China, and in the 8th century by the Greeks. 

The first fire-arms used in Europe were cannon. 
(See Arti llery ; Cannon. ) Fire-arms to be carried 
by the soldier were a later invention. The arquebus 
was used in 1480. The musk.?t by Charles V. in 
1540. These used matches or match-locks. The 
wheel-lock was invented 1517 ; the flint-lock about 
1692. The percussion principle by the Rev. Mr. 
Forsythe, in 1807. See Gun-lock. 

For varieties, see under the following heads : — 



Accelerator. 


Gatling-gnn. 


Armstrong-gun. 


Gun. 


Arquebus. 


Howitzer. 


Barbette-gun. 


Jingal. 


Battery-gun. 


l*ancaster-gtm. 


Birding-pieee. 


Magazine fire-arm. 


Blunderbuss. 


Mitrailleur. 


Bombard. 


Mortar. 


Breech-loader. 


Musket. 


Byssa. 


Musketoon. 


Calabass. 


Needle-gun. 


Cannon. 


Ordnance. 


Carbine. 


Parrot-gun. 


Carronade. 


Pistol. 


Casemate-gun. 


Pistol -carbine. 


Chassepot-gun. 


Pivot-gun. 


Coe horn. 


Repeating fire-arm. 


Columbiad. 


Revolver. 


Culverin. 


Rifle. 


Dahlgren-gun. 


Shot-gun. 


Double-barreled gun. 


Shunt-gun. 


Enfield-rifle. 


8i°ge-gun. 


Eprouvette. 


Small-arm. 
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Field-gun. Swivel-gun. 

Fowling-piedfe. Tinker. 

Fusil. Whitworth -gun. 

This article treats of breech-loading small-arms 

generally; magazine Jtre~*rms, needle-guns, revol- 
vers, pistols, cannon, and battery-guns are also con- 
sidered under their respective heads. 

Abraham Hall’s English patent, 16C4, had “a 
hole at the urq>er end of the breech to receive the 
charge, which hole is opened or stopped bv a piece 
of iron or steel that lies along the side of the piece, 
and movable by a ready and easy motion.” 

Henry VIII. took much interest in fire-arms, and 
two weapons, yet extant, manufactured during his 
reign, wert substantially the same as the modern 
Snider rifle. 
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“It was in 1430,” says Biblius, “that small- 
arms were contrived by 
the Luequese, when Fig. 1988. 

they were besieged by ri 

the Florentines.” A A 

French translation of tih 

Quintius Curtius, pre- 
served in the British 
Museum, has the 
earliest illustmtion of hand 
fire-arms yet discovered. The 
cut is from the " Penny En- f y^» 

cyclopaedia.” / 

In the Music d! Artilhric, £ 

Paris, is a breech-loading /[{ j) 

arm of the time of Henry II. jbJL 

of Fiance, prior to 1550, and tVfpr 

a match-lock revolver of the Fl 

same period. f / \VV _ 

In the United Service - 

Museum, of London, is a re- - jj) 

volver of the time of Charles “ 

1. It is called “a snap- “ - 

llaunccself-loadingpetronel. ,, Fire-Arm of the Fifteenth 
It has a revolving cylinder Century. 

containing seven chambers 
with touch-holes. The action of lifting the hammer 
causes the cylinder to revolve, Rnd a fresh chamber 
is brought into connection with the barrel. Six of 
the seven chambers are exposed to view, and the 
charges ore insetted without the aid of a ramrod. 

Speaking generally, the early hand-guns were 
breech-loaders. See Revoi.vf.k. 



Among the curiosities of this branch of invention 
is Puekle’s English patent, No. 418, May 15, 1718. 
The accompanying illustration is from the original 
drawing attached to the patent, and the description 
following is that filed by the inventor. 



“A DEFENCE. 

Defending Kn»o George, your Country and Lawis 
Is deftnding tourselves and Protcstakt cause. 

A Portable Gun or Machine, called a Defence. For 
Bridges, Breaches, Lines, and Passes, Ships, Boats, 
Houses, and other Places. 

No. 1. The barrel of the gun. 

2. The sett of chambers charg’d put on ready for 

fireing. 

3. The screw upon which every sett of chambers 

play off and on. 

4. A sett of chambers ready charg’d to 1>e slip’d 

on when the first sett are pull’d off to be re- 
charg’d. 



5. The crane to rise fall and turn the gun round. 

6. The curb to level and fix the guns. 

7. The screw to rise and fall it. 

8. The screw to take out the crane when the gun 

with the trepeid is to be folded up. 

9. The trepeid whereon it plays. 

10. The chain to prevent the trepeids extending too 

far out. 

11. The hooks to fix the trepeid, and unhook when 

the same is folded up in order to be carried 

with the gun upon a man’s shoulder. 

No. 12. The tube wherein the pivot of the crane turns. 

13. A charge of twenty square bullets. 

14. A single bullet. , # , 

15. The front of the chambers of a gun for a boat. 

16. The plate of the chambers for a gun for a ship, 

shooting square bullets against Turks. 

17. For round bullets against Christians. 

18. A single square chamber. 

19. A single round chamber. 

20. A single bullet for a boat. 

21. The mold for casting single bullets.” 

The parts of a gun are : — 

Ante-chamber ; the cavity which connects the hol- 
low of the nipple with the chamber in the breech. 

Barrel; the tube out of which the load is dis- 
charged. 

Bead; the silver knob for sighting on the end of 
the barrel. 

Bolt ; the sliding piece which secures the barrel 
to the stock. 

Breech; the niece containing the chamber which 
screws into the barrel. 

Butt ; the broad end of the stock which is placed 
to the shoulder. 

Cap; the brass tube which incloses the worm of 
the ramrod. 

Chamber ; the cavity of the breech in which the 
powder is deposited and exploded. 

False -breech ; the iron piece on the gun-stock 
which receives the breech-claws, and assists in hold- 
ing the barrel firmly to the stock. 

Guard; the metallic scroll which defends the 
triggers. 

Heel-plate ; the plate on the butt. 

Lock ; the piece of many parts by which the gun 
is fired. See Gun-lock. 

Loop ; the clasp on the barrel through which the 
bolt passes and secures it to the stock. 

Nipple; the tube on which the cap is placed, and 
through which the powder reaches the charge. 

Nipple or cone wrench ; a small turning tool for se- 
curing or loosening the nipple, to and from the barrel. 

PijKS ; short tubes which hold the ramrod to the 
barrel. 

Rib (upper and under) ; the center-piece which 
unites the barrels 

Side-nail; the screw which fastens the lock to 
the barrel. 

Sight (breech and muzzle) ; an object or depres- 
sion on the breech, a bead or knob on the muzzle, 
by bringing which into line with the object the 
line of lire is directed. 

Trigger -pi ate ; the iron plate in which the triggers 
work. 

Worm ; the screw at the end of th«* ramrod. 

Of the gun-lock the pa its are the 

Bridle. Cock, or hammer. 

Chain, or swivel. Lock-plate. 
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Main-spring. 

Sear. 

Star-spring. 

Spring-evamp. 



3S£. 

Tumbler-screw. 
See Gun-lock. 



The first patent in the United States for a breech- 
loading fire-arm was to Thornton and Hall of North 
Yarmouth, Mass., May 21, 181 i. Between that time 
and 1S39 more than 10,000 of these arms were made 
and were issued to the troops in garrison and on the 
frontier. This gun is represented at A r , Plate 10, 
and had a breech-block, which was hinged on an axial 
pin at the rear, and tipped upwardly at front to expose 
the front end of the charge -chamber. The flint-lock 
and powder-pan were attached to the vibrating 
breech-block. The arm is shown and described in 
detail in General Norton’s “American Breech-Load- 
ing Small-Arms,” New York, 1872. 

Before the war of 1861 -65, the principal broech- 
loaditig small-arms were Sharps’s, Burnside's, May- 
nard’s, Merrill’s, and Spencer’s. 

Sharps’s rifle (0, Plate 16) lias the barrel rigidly 
attached to the stock, the rear being ojiened or closed 
by a vertically sliding breech-block, which slides up 
and down in a mortise operated by the trigger-guard, 
which is pivoted at the front end, or by a lever. 



The primer consists of small pellets of fulminate in- 
closed iu a copper casing so as to be water-proof. 
These are placed in a pile in & hole in the lock-plate, 
forced upward by a spiral spring, the upper oue fed 
forward by a plunger, caught by the cud of the ham- 
mer, and carried down upon the nipple. The car- 
tridge is in cloth, the end covered with tissue-naper 
saturated with saltpeter, through which the fulmi- 
nate will ignite the powder. 

Burnside’s rifle ( P) has the barrel attached to 
the stock, the breech-piece being pivoted beneath 
the barrel, so as to swing downward and expose the 
chamber in the front end of the breech-piece for 
the insertion of the cartridge. 



In Maynard’s rifle ( D ) the barrel is pivoted to 
the front end bf the stock, and its rear end tips 
upwardly, exposing the chamber for the cartridge, 
when the barrel is tipped down against a solid 
breech-piece and locked. The Maynard primer con- 
sists of pellets of fulminate placed at regular inter- 
vals between narrow strips of paper. This is coiled 
in a chamber in the lock -plate, and is fed forward by 
a wheel operated by a hammer, so as to bring a pel- 
let on top of the nipple at each discharge. 

The Merrill gun (B) was constructed for a paper 
cartridge. The breech was closed by a sliding plug 
locked in place by a combination of levers. The 
charge was exploded by a copper cap, placed upon 
the nipple in the ordinary manner. 

The Spencer rifle (F) is both a magazine and a 
single breech-loader, seven cartridges being placed in 
a magazine in the but, and being thrown forward to 
the chamber as required. The breech-block is a 
sector pivoted beneath the level of the barrel, and 
retreating backward and downward to expose the 
rear of the boro for the insertion of the cartridge. 
The trigger-guard forms the lever for moving the 
breech-block. 

The Roberts gun ( L ) has a breech-block pivoted 
at the rear, operated by a lever which extends back- 
wardly over tne small of the stock ; the forward end 
of the breech-block being depressed, the center of 
its motion and its abutment in firing being a con- 
cave solid base, centering on the exact prolongation 
of the axis of the barrel. The breech parts . are 
four in number, articulated without pins or screws. 
The firing-pin passes centrally through the breech- 
block, and is driven forward on the center of the 
cartridge by a blow of the hammer. 

The Martini gun (A) is the invention of a Swiss. 
The breech-block: is pivoted at its upper rear portion, 
being moved up ana down by a lever at the rear of 
the trigger-guard. The firing is by a spiral spring, 
which actuates a firing-pin. The cartridge-shell ex- 
tractor works on a pivot below and behind, the barrel 
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being operated by the descent of the front end of the 
breech-block upon one arm of the bell-crank lever. 

The Chassepot gun ( B ) is the French arm, and is 
named after its inventor. It is what wc term a 
bolt-gun, an opening on the right hand of the cham- 
ber admitting the insertion of the cartridge. The 
forward thrust of a knob drives the cartridge into 
the hreech, and a partial rotation of the knob locks 
the breech-piece. The firing is by a needle. 

The Prussian needle -gun (C) is also a bolt-gun, 
having an inner bolt which forms the firing-pin, 
a sleeve around it, and an outer cylinder. The parts 
are shown with the needle in its fired position. 
In preparing to reload, the rear knob is withdrawn, 
and tne axial bolt retained by a catch which 
engages a projection, withdrawing the needle. The 
chamber is then unlocked by the knob and slid 
back, the cartridge inserted and driven into the 
breech by the chamber, which is locked by a partial 

rotation. The firing is done by releasing the needle- 
bolt. 

The Laidley gun ((?) has a breech-block pivoted 
beneath the barrel and rotating backward ana down- 
ward to open thechamber. When in position for firing, 
it is fastened by a locking-brace which is operated 
by & spring, and vibrates on the same axis as the 
hammer. The breech-block is unlocked by a cam 
and thrown back by a pawl attached to the locking- 
brace and actuated by the hammer. 

The Westley-Kichards gun ( H ) is an English arm 
having a pivoted breech-block whose front end is 
depressed by the action of a lever pivoted to the 
stock beneath the rear of the barrel. 

The Snider gun (/), built at Enfield, England, i9 
similar to our Springfield con veiled rifle, ot w hich 
presently. The breech -block is hinged to the rear of 
and above the barrel, the block throwing upward 
and forward, exposing a chamber in rear of the bore. 
Into this the cartridge is dropped, pushed into the 
bore, the block brought down and locked by a latch 
in the rear. The firing-pin passes obliquely through 
the block and is struck by the ordinary hammer. 

The Berdan form of this type is shown at J 9 
and has a breech-block in two sections hinged to- 

8 AT is the Peabody gun, which has a falling breech- 
block, hinged at the rear and depressed by the 
guard-lever, whose short arm engages in a recess of 
the block and controls its movements. When the 
block is down, the cartridge is slipped into the bore, 
and the piece is fired by the fall of the hammer upon 
a firing-pin sliding in a groove in the side of the 
block. In opening to reload, the block drops upon 
an elbow lever and withdraws the spent cartridge- 
shell. 

Allen's gun (M) is double-barreled, and the breech- 
block is hinged at the side, swinging upwardly ami 
laterally. It carries both firing-pins, and is locked 
shut by a latch. 

Plate 17 gives views of the three arms recom- 
mended this year (1873) by the army commission 
at Springfield. 

R is the Springfield arm, having a breech-block 
hinged to the upper edge of the -barrel and swinging 
upward and fonvard. The indorsement of the 
board, as the best all things considered, entitles it 
to an honorable [»laee in the series ot examples. R 
is a side view of the gun, with the breech-block d 
thrown up ; a is the bottom of the receiver, c the 
breech-pin, with its circular recess to receive the 



cam-latch /, which locks the breech-block in place ; 
tf is the cam-lateli sx»ring, h is the firing-pin, which 
transmits the blow of the hammer to the priming 
of the cartridge, and is pressed Wk by a spiral 
spring after the delivery of the blow ; j is the cart- 
ndge-shell ejector, k' its spring ; l an incline which 
tips up the ejected shell so as to throw it out of the 
receiver 

R is a top view of the gnn with block closed. K 1 
is a longitudinal vertical section with the breech- 
block closed. The dotted lines show the block 
raised. 

The breech-block is raised upward and forward in 
the act of opening by a thumb- piece w, which re 
leases it by turning up the cam-latch out of its recess 
in the breech-pin. When fully open, it discloses the 
chamber, or rear end of the barrel, ready for the in- 
sertion of the charge contained in a copper cartridge- 
case, holding seventy grains of musket-powder, and 
firing a bullet tVW of nn inch in diameter and weigh- 
ing about 400 grains. When the breech-block is 
closed, it is held down and braced against the effort 
of the heaviest charges by the cam latch, which flies 

into plaoe in doting. The piece is fired by the ordi- 
nary side-lock taken from the old muzzle-loaders. 
In opening the piece after firing, the breech-block 
strikes the lamp on top of the extractor, and revolves 
it so at to carry the now empty cartridge-shell to the 
rear. After passiug a certain point, the spiral spring 
in front 6f the extractor is released, and accelerates 
its motion, so that the cartridge is thrown sharply 

X tnst the beveled surface of the ejector-stud, by 
ch it is deflected upward and expelled from the 
gun. 

S y are two views of the Elliot carbine recom- 
mended by the same board for trial in the. field, as 
exhibiting “ remarkable facility of manipulation in 
requiring but one hand to work it.” This arm Has 
a breech-block hinged to the breech- pin and oper- 
ated by the hammer. Fig. S shows the gun in load- 
ing position, and & in. the position “ready to fire.” 
After firing, the hammer d is pulled back to the po- 
sition shown in S 9 and in so doing draws by the 
yoke b upon the breech-block a, to which it is piv- 
oted at c. This pulls down the front end of the 
breech-block, exposing the rear of the barrel for the 
insertion of the cartridge. Having done this work, 
the pin t of the yoke slips out of the socket / into 
the lower portion of the groove, while the lower 
branch of tne yoke engages over the pin g 9 so that 
when the hammer is again pulled back, the breech- 
block is pushed up again into the position shown at 
S', where the hammer is on full cock and the arm 
ready to fire. A is a strap which works the re- 
tractor, so that the shell is ejected as the breech- 
block is pulled down. S shows the cartridge-ejector 

E ulled out ; S shows it in its bed. One pull on the 
amraer depresses the breech-block and ejects the 
empty shell ; another pull closes the breech-block 
ana puts the hammer in position for firing ; a pull 
on the trigger tires the arm. 

T T are two positions of the Ward- Burton gun, 
which is on the bolt principle, like the Prussian 
needle-gun and the French Chassepot. This gun, 
in its magazine form, was also recommended “for 
farther trial in the field.” This gun, having been 
iired, is opened by raising the handle a of the bolt 
and withdrawing it directly rearward ; the position 
is shown in Fig. T of Plate 17. As the cartridge- 
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shell is pulled out by the spring-hook on the upper 
edge of its flanged rim, the pin which rests against 
its lower portion comes in contact with the front end 
of the tngger-pin, which tips it up and throws it 
out of the receiver. Another cartridge is then intro- 
duced by hand or by automatic devices from the 
magazine, and pushed into the bore of the gun by 
the longitudinal forward motion of the bolt. Near 
the head of the bolt is seen a part of the sectional 
screw which engages with a corresponding section 
within the gun when the piece is closed, and the 
handle turned down into place, so as to support the 
bolt against the force of the discharge. The tiring- 
pin is an axial spring-pin released from the bolt by 
a downward pull by means of the trigger and lever. 
Fig. T is the position “ ready to fire,’” the driving- 
spring being condensed and ready to act. Fig. T 
snows the bolt withdrawn and the cartridge tumbling 
out. When the bolt is withdrawn, the sleeve of the 
tiring-phi is so far retracted that a shoulder catches 
behind the trigger. When the bolt is pushed home, 
driving the cartridge into the barrel, it leaves the 
shoulder of the firing- pin resting against the trigger, 
as shown in Fig. T. 

Plate 18 shows three other American forms of 
fire-arms, and the Swiss adopted pattern, which is a 
bolt needle-gun. 

U IT are two positions of the Remmington gun ; 

the left4iand figure is “fired,” the right-hand 
“ready to load.” The breech-block b swings upon 
a strong pin within a mortise, of the stock, e is a 
tumbler which braces the breech-piece against recoil 
at the time of firing, and forms a part of the ham- 
mer which strikes a firing-pin, whicn passes through 
the tumbler and is driven against the cap or part of 
the cartridge-case containing the fulminate. 

The breech-piece b and tumbler t are so formed 
that when the former is closed the rounded upper 
portion of the tumbler works in a concavity in the 
neck of the breech-piece, as shown in Fig. U y and 
when the hammer is drawn back to half-cock or 
full-cock the rounded back of the breech-piece works 
in a concavity in the front of the tumbler, as shown 
in Fig. U . This mode of matching the breech- 
piece and tumbler prevents the possibility of the 
nammer falling until the breech -piece is perfectly 
closed, and so obviates the possibility of premature 
explosion of the charge. The extractor, by which 
the discharged cartridge-shells are drawn out from 
the chamber of the barrel, works between the re- 
ceiver and the breech-piece, and is operated by the 
opening movement of the latter. The breecli-piece 
is opened by the thumb-piece. A guard-lever d 
prevents the trigger being drawn when the breech - 
piece is open. 

W W* are two views of the Dodge breech-loader, 
shown as a double-barreled breech -loading fowling- 
piece. W is a perspective view, and W' a sectional 
view. The barrels are hinged to the front end of 
the stock, so as to tilt upwardly at the rear and 
nearly balance upon the hinging-point, the motions 
being made by means of the pivoted lever d, which 
laps over the trigger-guard and locks the barrels in 
firing position by engagement of a hook c with a pin 
passing through the lug <y. The front end of the 
lever extends beyond the pin on which it turns, and 
works in a slot in the center of lug g beneath the 
barrels, which it serves to elevate and depress. As 
the barrels are elevated, the front end of the lever 
strikes against a projection on the stem of the ex- 



tractor, and retracts the spent cartridge capsule. 
The frame c is made of a single piece of metal ex- 
tending from the front, where the nan-els are hinged, 
to the grip in the rear of the breech ; and the locks 
are fitted in recesses therein, dispensing with sepa- 
late lock-plates. The locks are “ rebounding,” that 
is, they go forward and fire the cap and return to 
half-cock. 'The hammers draw back the filing-pin 
when full-cocked. The barrels are, adjusted on the 
frame, and wear is compensated by means of the 
block b. In use, the left hand need not be moved 
from where it is in firing ; the breech is brought under 
the right arm, the lover thrown down, fresh cart- 
ridge inserted, the lever returned, the hammer 
cocked, and the piece is ready to fire. 

The gun adopted by tbe Swiss Federal government 
has tbe magazine and cartridge-carrier of the Win- 
chester, with the needle-exploder and bolt breech. 
The large figure is a longitudinal central section ; x 
is a perspective view' of the bolt, firing-pin, and lever 
detached ; x 1 is a view of a piece of the breech-cyl- 
inder ; x 3 is a view of the cart ridge -carrier detached. 
The motions are as follows : the lever a is raised, ro- 
tating on the firing-pin b , and cocking the latter by 
tbe pressure of a cam upon the transverse trigger-bar 
c ; the bolt is then drawn back, carrying the firing- 
pin and the hook, which retracts the spent cartridge ; 
the motion eventually rocks the bell-crank lever d 
and raises the carrier e, which brings another car- 
tridge in line with the barrel. The bolt h is then 
pushed back, pressing down the carrier e and driving 
the cartridge into the barrel ; a partial rotation of 
the bolt, by means of the lever a, locks it firmly by 
the catching of studs f on the bolt behind lugs 
g on the breech.-cyiiuder. The firing-pin has re- 
mained on cock since the first motion of semi-rota- 
tion of the bolt, and is now pulled off by tbe trigger. 
The combination is known as Vetterlin's. 

Y' is the Henry magazine rifle, now known as the 
Winchester repeating-gun. It may be used as a sin- 
gle-loader or a repeater. As a repeater, the motion 
of the lever a withdraws the spent shell of the pre- 
vious charge, raises the hammer, recharges the gun, 
and relocks the breech mechanism. The magazine 
contains seventeen cartridges, which can be dis- 
charged in as many seconds. With single loading, 
the cartridge is placed in the carrier- block, and a 
single motion puts it in order for firing. The car- 
tridges are placed in the magazine by pressing them 
through the trap b on the right-hand side of the 
gun, the magazine being easily filled while the gun 
swings at the side. They are fed from the magazine 
into the carrier- block by a spiral spring. 

Y is a section of the gun immediately after dis- 
charge ; c is an empty shell ; d one in the carrier- 
block ; e , one in the magazine ; by the forward 
motion of the lever a the links take the position 
shown in Y\ the piston g is withdrawn, raising the 
hammer to the full-cock, and extracting the empty 
shell c, which is thrown upward at the same time 
the carrier-block h with the carriage which it con- 
tains is raised by the lever i placing the cartridge 
opposite the chamber. This position is seen at Y\ 
The returning motion of the lever drives the piston 
forward, leaves the hammer at full-cock, forces the 
cartridge contained in the carrier-block into the 
chamber, drops the carrier-block to receive the fol- 
lowing cartridge from the magazine, and places the 
arm in readiness to be fired. 

The United States has adopted the Springfield. 
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England adopts Snider’s improvement on the 
Enfield. 

France, the Chassepot. 

Belgium, the Albini. 

Holland, the Snider. 

Turkey, the Remington and Winchester. 



Austria, the Wanzl. 

Sweden, the Hagstrom. 

Russia, the La id ley and Berdan. 

Switzerland, the Winchester. 

Portugal, the Westley -Richards. 

Prussia, the needle-gun. The well-known form 
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Plat* XVI. BREECH-LOADING FIRE-ARMS. 



(Awurican and European.) 




shown at C, Plate 14, has been superseded by the 
Mauser gun. See Needle-oun. 

The breech-loaders purchased by the American 
vemment between January 1, 1861, and January 
t 1866, were of number and kind as follows : — 



Fire Arm. Fig. 1028 shows the new service 
gnnof Capt. Gras, adopted for the French nrmy. 

The upper figure shows the piece in the position as the 
cartridge is being extracted, and the lower figure as it is ready 

Fig. 1028. 




Ballard . 1,600 

Ball . 1,002 

Burnside, . . 56,667 

Cosmopolitan . 9,342 

Gallagher . . 22,728 

Gibbs . 1,052 

Hall . . 3,520 

Joslyn . 11,261 

Lindner . . 892 

Merrill . 14,495 



Maynard . . 20,002 

Palmer •. . 1,001 

Remington . . 20,000 

Sharpe . 80,512 

Smith . . 80,062 

Spencer . . 94,156 

Starr . . 25,603 

Warner . 4,001 

Wesson 151 
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The Gras Rifle, The French Service Amu 



to Are. a is the movable breech piece operated by the lever. 

C in the do#, nt the end of which i* a button, to which the 
rod D of the firing- pin K is attached. F is the coiled ipring, 
which throws the pin forward. For loading the gun, the 
parts are drawn back as shown in the upper figure. The 
cartridge is inserted and the bolt a by the lever B is drawn 
forward. While this is being done, a stop, O. enters a cam 
groove, if, in the side of the bolt A so that the latter is forced 
to turn as it is brought forward Jn the lower figure it will 
be noticed that the uotch on the dog C is almost in contact 
with the spring stop / governed by the trigger. By pulling 
on the latter, this stop is withdrawn, and the needle is 
thrown forward hy its spring, striking and exploding the 
cartridge. At J is the extractor, the part containing which, 
though drawn back, docs not turn with the movable breech, 
so that the spring hook always grasps the rim of the cartridge 
case from above. With this gun it is stated that 45 shots can 
be fired in three minutes, effective at a range of 5,120 to 6,440 
feet. 

Flint-lock. The old-fashioned look for tire- 
arms, in which the cock held a piece of flint and 
came glancing down upon the steel cap of the pan 
which contained the priming. 

Flint-locks were invented early in the seventeenth 
century, and gradually superseded the match-lock. 
Pyrites or marcasitc was also used. See Gun-lock. 



For'ward-fire Cartridge. One in which the 
fulminutc is at or in the 
base of the ball, forward 
of the powder. It is ex- 
ploded l>y a stem d t as in 
the figure, or else by a 
needle which penetrates 

the whole extent of the ^ Forward-Fire Cartridge. 
>owder, and strikes the 

ulminate in the base of the bullet. SeeNEEDLE-oux. 







Fric’tftoo-pri’mer. A small brass tube filled with gun- 
powder, and having a smaller tube containing friction 
composition inserted at right angles near the top. The 
composition is ignited by means of a roughed wire in- 
serted in the smaller tube, which is rapidly drawn out by 
a lanyard having a hook at the end. 

The composition consists of 2 parts sulphuret of an- 
timony and 1 part chlorate of potassa, moistened with 
gum water and dried. 

Fric’tion-tube. (Ordnance.) A tube containing a com- 
position which is inflamed by friction, and which is plac- 
ed in the vent of a gun to ignite the charge when the 
lanyard is pulled. See FRICTION-PRIMER. 

Fri'zeL Thfi movable plate of steel placed verti- 
cally above the pan of a gun-lock to receive the blow 
of the snaphsmcc. The Form of flint-lock which su- 
perseded the wheel -lock. 

Ful'mi-nate. Beckman states that fulminate of 
gold was discovered by a monk in the fifteenth cen- 
tury. This substance, which explodes more rapidly 
and with greater local force than gunpowder, is made 
by precipitating a solution of chloride of gold l>y 
an excess of ammonia. Mr. Forsyth discovered that 
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by treating mercury as the old monk had tieuteil 
gold, an equally powerful but far less expensive ful- 
minate might be made. This he mixed with six 
times its weight of niter, and the result is the per- 
cussion-powder which, in the form of paste, j s xlhQi ] 
for charging copper caps for fire-anns. In modem 

S ractice the proportion of niter lias been much re- 
uced. 

“ Dr. Allen tells me that something made of gold, 
which they call in chymistry Auruni Fulminana, a 
grain, I think he said, of it, put into a silver s[>oon 
and fired, will give a blow like a musquett, and 
strike a hole through the silver spoon/* — Pepys, 

I66 3 . 

A fulminating .powder which explodes when 
heated to 360° may be made of niter, 3 parts ; dry 
carbonate of potash, 2 pails ; sulphur, 1 part. 

Fuse. A tube or casing filled with combustible 
material, and used for igniting a charge in a mine 
or hollow projectile. 

The invention was undoubtedly contemporaneous 
with that of hollow projectiles. 

Blasting -f use ; used in mining and quarrving is 
filled with a slow-burning composition, allowing 
time for the operatives to reach a place of safety be- 
fore it burns down to the charge. 

Com binat ion -fuse ; for hollow projectiles, com- 
rises a time-fuse and a percussion or concussion- 
use united in the same case. 

The former is designed to explode the charge 111 
case the latter fails to act on striking. 

Ctmcussion-fusc ; for hollow projectiles. Designed 
td explode the charge when the shell strikes an object. 

Electric -fuse. One. adapted to lie ignited by the 
passage of an electric spark through it. 

Ptrcussionfusc ; embraces a capsule charged with 
fulminate, which is exploded by a plunger or its 
equivalent, when the projectile strikes. The plunger 
is held by a pin sufficiently strong to keep it in 
place in case ot a fall, yet weak enough to be severed 
ny the shook of striking. 

Safety -fuse ; a cord or ribbon -shaped fuse filled 
with a fulminating or quick -burning composition, 
and sufficiently long to be ignited at a safe distance 
from the chamber where the charge is placed. 

Tape-fuse ; belongs to the class just mentioned, 
and is so called from its shape. 

Time-fuse ; one which is adapted either by cutting 
off a portion of its length or by the character of its 
composition to bum a certain definite time. 

Fig. 2132, a b is the common wooden fuse for 
shells ; the central cavity is filled with a composi- 
tion of niter sulphur and mealed powder thoroughly 
incorporated together, and uniformly and compactly 
driven by means of a mallet and drift. The open 
end is capped with water-proof paper or parchment. 

For use, a part is sawed off at the smaller end. 

The number of seconds which the remaining com- 
position will burn is indicated hy the annular lineo, 
so that cutting off a greater or less portion regulates 
the time of bursting of the shell. The fuse is.in- 
aertcxl in the fuse-hole when the projectile is re- 
quired for use, and the cap removed previous to 
loading the piece. 

Paper fuses containing compositions which burned 
at the rate of two, three, four, and five seconds to 
the inch were formerly employed for field artillery 
in the United States service. A wooden fuse-plug 
was driven into the projectile when prepared for ser- 
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vice, and the fuse inserted therein at the moment of 
loading. The different kinds were indicated by their 
color. 

These were succeeded by the Bormann fuse c, 
which consists of a flat, circular, screw- threaded 

! >iece of an alloy composed of equal parts of tin and 
ead, having a deep annular channel extending 
nearly around its lower surface, into which the fuse 
composition is pressed, communicating with a maga- 
zine of fine i>owder. The composition is protected 
by an annular piece of the same metal, which is 
forced down over it by pressure, and turned to a 
smooth surface. The upper part of the fuse is 
graduated to quarter-seconds up to five seconds, so 
that by removing the thin metal covering with a 
small gouge at any particular mark, the composition, 
when ignited, will burn the length of time that the 
mark indicates before reaching the magazine which 
communicates fire to the bursting charge of the pro- 
jectile. This fuse rests in part on the walls of the 
shell and in part on a perforated iron fuse-plug, 
set in a smaller orifice central to the exterior 
I use- hole. When screwed in, it is cemented to the 
shell by white lead ground in oil, rendering its ex- 
traction somewhat difficult and dangerous. To 
obviate this a modification has been contrived con- 
sisting of a fiat ring which contains the composition 
inserted into an annular groove surrounding the 
hole through which powder is poured into the shell. 
As this may be made smaller than the ordinary 
fuse-hole, the efficacy of the bursting charge for 
shattering the shell is increased, while the charge 
may be removed without disturbing the fuse ; thus 
gveatly lessening the danger of accidents, when it is 
desired to remove the powder. This form also ad- 
mits of longer burning fuses than the original Bor- 
niann. 

Brass fuses having a crooked channel to prevent 
the entrance of water between the exterior priming 
an«l the fuse composition are also employed, more 
particularly in the naval service. 

The English Boxer fuse has a main channel for 
the fuse-composition, and two smaller channels filled 
with mealed powder communicating therewith and 
with each other. Holes corresponding to the lengths 
required to burn various times are bored from the 
exterior of the fuse-case to these, and filled with 
pipe-clay, which is removed from the proper hole 
when the projectile is inserted into the gun. 

Bowel’s fuse L (Fig. 2132) admits of being turned 
within the plug, which is screwed into the shell so 
as to bring corresponding a|x»rtures ii: the fuse ami 
the plug into communication. These are so ad- 
justed to each other that the composition may be 
made to fire the bursting charge at the expiration of 
a greater or less number of seconds. 

Fuses on this principle have been combined with 
the percussion -fuse, constituting the combination 
fuse. 

Previous to the introduction of rifled cannon and 
elongated projectiles, a number of attempts had 
been made to produce n fuse adapted to spherical 
projectiles which would explode on striking. 

One of these, of Prussian origin, was eom[K)Sed of 
a glass case containing strong sulphuric acid, and 
wrapped with cotton wick soaked in a composition 
of chlorate of potash and Mowers of sulphur, with 
pulverized white sugar and alcohol added to give 
consistency. This was capped with a leaden breaker, 
which projected beyond a paper case in which the 





Fig. 2132. 
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tube and wrapper were enclosed, and the whole in- 
serted within a fuse-case nartially filled with hard 
driven mealed powder. This was ignited on firing, 
\nd soon burned away, leaving the glass tube un- 
protected, so that the weight of the breaker would 
*uusc it to be shattered on striking an object, setting 
fire to the wrapper, which in turn exploded the 
bursting charge. 

Splingard’s Belgian concussion fuse contained a 
conical tube of plaster of paris closed at, top sur- 
rounded by ordinary fuse-composition, which in 
burning left the tube unsupported, allowing it to 
break when striking, so that the fin; should com- 
municate directly with the charge. 

Fuses which explode by percussion or concussion 
present no difficulty when employed with elongated 

projectiles for rifled guns, which strike point fore- 
most ; and a variety of such, differing slightly in 
details of construction, have been successfully em- 
ployed. 

Bickford’s fuse, English patent, 1831, was specially 
intended for miners' use. 

It consists of a cylinder of gunpowder or other 
explosive matter covered by a double layer of cord 
and varnished. A similar fuse covered with a water- 
proof composition was designed for submarine blast- 
ing. 

In electric fuses the heat necessary to fire the 
charge is imparted either by the |vassage of the cur- 
rent through a fine wire, usually platinum, or 
through a chemical mixture rendered conducting by 
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containing a salt of copper. / illustrates one of the 
former, in which the gutta-percha covering is re- 
moved from the ends of the conducting wires, which 
are connected by a fine wire of platinum ; these, 
with the charge of fine grained powder, are enclosed 
in a water-tight envelope of gutta-percha. <j is one 
of the second class, known as Statham’s. Its opera- 
tion depends on the fact that a copper wire covered 
for some time with vulcanized rubber becomes coated 
with a layer of sulphide of copj>er, which is a mod- 
erately good electric conductor. This is utilized 
by twisting a piece of rubber-covered wire so as to 
form a loop, when part of the covering is removed 
afc shown at a, and the wire severed. Consequently, 
when a spark is passed along the wire, on reaching 
this spot it must follow the film of sulphide adher- 
ing to the rubber ; and the resistance which it has 
to overcome causes the sulphide to ignite. 

i j k illustrate Shatfner’s blasting fuses and car- 
tridges. i, a hollow cartridge provided with central 
and diverging spaces occupied by a series of fuses 
and loose, nitro-cotton, the whole covered with a 
water-proof casing into which the ends of the con- 
ducting wires pass. 

j. The main wires which pass to the mine or car- 
tridge an* connected by smaller wires to the fuses, a 
number of which are placed in a single charge of ex- 
plosive material. 

k is provided with a wooden head enclosed in 
an indented cylinder closed by a cap ; the head 
has a recess for the fuse composition, and another 
for the non-conducting cement which surrounds 
the wires where they enter the head. 

h is the Abel fuse. This consists of a wooden 
head having a central longitudinal opening and two 
parallel transverse ones. Through the former two 
insulated conducting wires are passed, the ends b of 
each being cut off smooth at some distance from the 
head, and covered with a tin-foil cap containing 
priming. The gutta-percha is removed from the 
other ends of the wires, and they are inserted and 
secured in the two transverse holes before men- 
tioned. When required for use, a case containing 
fine grained powder is fitted over the shoulder c and 
secured by twine. 

Bishop’s electric fuse d c comprises an inner and 
outer cylinder protected by a perforated cap through 
which the separately insulated conducting wires 
pass. 

Fuae-cut'ter. An implement for gaging time- 
fuses to the desired seconds and fractions. The 
Bormann, or metal-fuse cutter, is merely a small 
gouge, about one tenth of an inch in width across 
the blade, and is used for cutting away the thin 
shell of metal which overlies the fuse-composition. 
The cutter for paper fuses for rifled guns, which ne- 
cessarily are required to bum much longer, is more 
usually called a fuse-gage. It is a block, of wood 
with a graduated brass gage let into one side, and 
having a hinged knife working on the same side, 
like a tobacco-knife, by which the fuse, which is 
marked on the side to seconds and fractious, is cut 
off so as to burn any required 

Fuse-lock. For miners. 

A spur on the spring at- 
taches the lock to the fuse 
when the hamnfer is set. 

The dog is pulled by a long 
cord from a distant position 
of safety, releasing the bam- 



mer, which explodes the cap 
and lights the fuse. 

Fuse-mak'ing. A ma- 
chine having a vertical rota- 
ry shaft through which the 

powder descends around a central cord delivered 
from the spool K. Threads from the sjkjoIs d d> etc., 
placed on a rotating frame, are wound about it as it 
descends, forming a twofold covering, which is com- 
pacted around the composition as the fuse passes 




Fv*e -Making Machine. 



through the ring t at the upper part of the slotted 
shaft M. 

Fuee-saw. A tenon-saw used by artillery-men. 

Fuse-set'ter. An implement for driving home 
wooden fuses. It consists merely of a cylinder of 
wood or brass, with a recess at the end fitting the 
end of the fuse, which is driven into place bv a 
mallet. 

Fuse-tape. A flat form of fuse, coated exter- 
nally with pitch or tar, and served to prevent the 
coating from cracking, or covered with two warps 
and an interposed lap of cotton. Other forms mignt 
be noticed. 

Fu'sil. A light fire-arm or musket of an anti- 
quated pattern. 

— G — 

Oar-rote'. A Spanish instrument of execution. 
The victim is fastened by an iron collar to an up- 
right post, usually in a sitting posture, and a knob 
operated by a screw or lever dislocates the spinal 
column, or a small blade severs the spinal cord at 
the base of the brain. 

Gas Check. A ring at the rear of the cham- 
ber of a cannon which prevents the escape of gas 
rearwaidly in breech-loading guns. Also known 
as an obturator. 
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Gla'zing Bar'rel. ( Powder Makinq.) A re- 
volving barrel in which ppwder in glazed with 
graphite. A barrel holds 400 pound* and make* 
40 revolutions per minute, au addition of 0.5 o*. of 
graphite beiug made for each 100 lb* of powder. 
40 minute* is required for each charge. 

Grad'u-a'ting Bight. (Fire-arm*.) One grad- 
uated for distance, wind, etc. See Vkknisr Scalb 
Sight, for the former; Wind Gage Sight, for 
the latter. 



Gran'u-la'ted Wood Fow'der. The inven- 
tion of Captain Schultze, of the Prussian army. 

Wood ia ml wed Into flpe veneer* acroM the (rain. These 
veneer* are chipped into i malt rubes. The acids end solu- 
ble substances are removed, and the little cubes are treated 
with a mixture of 40 parts by weight of nitric acid (of 1.48 
to 1 . 61 ) and 100 parts sulphuric acid (of 186), and set asido 
to cool. Six parts of wood is added to 100 parts of the acid, 
stirring constantly for 3 hours. The grains are dried in s 
centrifugal machine, washed in running water, boiled in a 
weak solution of carbonate of soda; again washed and 
dried. The grains am then heated with potash or baryta ni- 
trate, dried at a temperature of 90° to 112^ Pah. for 12 h our*. 



Gran'u-la'ting Ma-chine'. ( Gunpowder Mak- 
ing.) The granulating machine works upon the 
broken pieces of powder cake, to reduce them into 
the proper size of grains. 

It consists of two bronze side frames supporting four pairs 
of bronze toothed rollers placed on different levels and hav- 
ing their axes parallel and liorizontd. 

The first set U at the top of the machine, about 2 O' from 
the floor, and the press cake, broken up between them, 
falls on to an inclined screen which conducts the fragments 
to s second pair of rollers. A succession of vibratory screens 
aorta the powder into grades and dust. 

In the Petersburg arsenal the powder cake is broken into 

E iins by placing it in sieve* which contain a certain num- 
r of bronze balls. These sieves are attached to a vibra- 
tory frame, crushing the cake, the pieces falling through 
the bottom of the sieve into drawers beneath. The grains 
are subsequently dusted, glazed, and assorted. 



Fig. 2300. 



Grape-shot. Spherical iron shot rather loss than 
half the diameter of the bore of the piece for which 
they are intended, and put up in 
stands consisting of three tiers of 
throe shot eacli ; the stand lias a cir- 
cular cast-iron plate at top and bot- 
tom connected by a bolt and nut ; 
two rings bind the tires together nml 
keep them in place. Grape-shot are 
now little used, except with guns of 
the larger calibers, from 24-pounders 
upwards. 

Quilted grape are formed by sewing 
the shot up in a sort of canvas bag, 
which is afterwards wmp|»ed around 
with twine or cord, so as to form 
meshes ; musket bullets put up in 
this way were, formerly employed for blunderbusses, 
wall-pieces, and small artillery. 




Grape-Shot. 



Greek-fire. An incendiary comjnisition used in 
early times by the Tartars, and afterwanls by the 
Greeks. 

The invention is ascribed to Collinicus, an archi- 
tect of Heliopolis, the “city of the sun,” after- 
wards called Baal bee. He is reported to have de- 
serted the service of the Caliph and entered that 
of the Emperor Constantine Pogonatus, a. i>. 673. 
The Emperor Leo described its use, 911 ; the Prin- 
cess Anna Comnena described its properties, 1106 ; 
so did Joinville, 1249. 



n la two sieges, writes Gibbon, the deliverance of 
Constantinople may be chiefly ascribed to the nov- 
elty, the teirors, and the real efficacy of the Greek - 
iiro. It was poured from large boilers on the ratn- 
)>arts, or launched in hollow balls of metal, or 
darted with arrows and javelins, twisted round with 
flax and tow which had imbibed the inflammable 
oil. In naval battles, fire-ships filled with these 
combustibles were carried by the wind, that fanned 
their flames against the sides of the enemy’s vessels. 
It was usually blown through long copper tubes, 
planted in the prow of a galley, and fancifully 
shaf>ed into the mouths of savage monsters that 
seemed to vomit ft stream of liquid fire. The art of 
compounding it was preserved at Constantinople as 
the palladium of the state. Its galleys and artillery 
might occasionally be lent to the allies of Rome, but 
the secret of the Greek-fire was concealed with the 
most jealous scruple for above four hundred years. 
The Princess Anna Comnena, in mentioning resin, 
sulphur, ami oil as its components, only intended, 
it is probable, to baffle, curiosity by telling just so 
much as everybody knew already. 

In 1098, the fleet of Alexis Comnenususcd Greek- 
fire against the Pisans. His ships had “siphos" 
fore and aft, in form of syringes, which squirted the 
inflamed matters. 

It is believed that the ancient Byzantium was 
marked by the present walls of the Seraglio. Con- 
stantine enlarged it a. i>. 328, gave it its name, and 
made it the rival of Home. It was taken from the 
Greeks, in 1204, by the Venetians under Dandolo : 
retaken by the Greeks, in 1261, under the Emu-ror 
Michael Palaologus ; captured by the Turks in 1453. 

An old reci|»c tor Greek-fire is thus given ; — 

41 Aspaltum, nepta, Unwin turn, plx quoque Grace, 
Sulphur. vernlcK «1« perolio uunque vitro. 

Mereuril, *ul gem mu; Gncti dlcitur 

Another reads as follows : “Take of pulverized 
resin, sulphur, and pitch equal parts ; one fourth of 
oppopnnax and of pigeons’ dung well dried, dis- 
solved in turpentine water or oil of sulphur ; these 
put into a strong, close, glass vessel ami heat for 15 
days in an oven ; after which distill the whole in 
the manner of spirits of wine and keep for use.” 

The contact of water would increase the violence 
of this villainous compound. 

The savaus of the Middle Ages were well acquainted 
with a number of explosive mixtures, some of which 
were especially effective by the liberation of poison- 
ous gases which asphyxiated the. enemy. In effect 
like our modern stink-balls, but not thrown, like 
the latter, from a gun or mortar, hut projected by 
squirts or in l>ottles, after the manner of a hand- 
grenade. Pivster John, who seems to have com- 
bined regal and sacerdotal powers somewhere in 
Turtary about the eleventh century (some say the 
thirteenth), is cited ns nartieu la rly skilful in Mow- 
ing up his enemies. He stuffed — so says the 
legend — copper figures with explosive, and com- 
bustible materials which were emitted at the mouths 
and nostrils of the eHigies, making great havoc. 

The Danish historian, Saxo Grammaticus, a. I>. 
1200, gives an account of a similar contrivance, used 
by a Gothic king. The devices of Archimedes, who 
defended Syracuse from the Romans, 212 n. c\, were 
mechanical or optical, and do not seem to have in- 
volved chemical compounds. 

Gre-nade'. (Italian grenado.) A small shell 
weighing about two pounds, and thrown by band. 
It is said to have been first used at the siege of 
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Wacklindonck, near Gueldrea. The right company 
of each battalion was formerly com posed of the taller 
men armed with hand-grenades. Hence the term 
grenadiers. Various forms of gvenades have been 
invented, some containing combustibles, missiles of 
various sorts, Greek-fire, or other incendiary com- 
undo, 6-poumlera, and even larger shells, have 
n used as rampart grenades, being rolled over 
parapets against assailants. 

The Orsini grenades, with which an attempt was 
made to assassinate Louis Napoleon, were spherical 
shells containing powder aud missiles, and having a 
large number of cones or nipples, each capped with 
u gun-cap. They were made in London. 

Gkiil'lo-tlne. A machine for beheading persons, 
named after Joseph Ignace Guillotin, a French 
physician (1738 - 1814), its supposed inventor. He 
did not invent it, but seeing that his Revolutionary 
friends had a large job of killing on hand, he sug- 
gested its use as a certain and complete mode of de- 
capitation. 

Dr. Antoine Louis, of Paris, had the credit of its 
invention for a while, and it appears under the 
hands of the facile French to have attained a com- 
pleteness in construction and execution which left 
nothing to be desired — except, perhaps, mercy. 

A beheading machine, called the viaidcv, and 
sometimes the widow, by the lively Scotch, was 
ini polled from Halifax, England, into Scotland, 
about 1550, by the Regent Morton, who seems to 
have been enamored of the maiden's business capa- 
city. He was beheaded thereby in 1581, — though 
he was not the first victim, as has been sometimes 
stated. The murderers of Rizzio were beheaded by 
it in 1568 ; and among its last victims was the Earl 
of Argyle, 1681. 

It is* laid up as a memorial in the Museum of the 
Scotch Society of Antiquaries, Edinburgh. 

Of the Halifax machine we know but little except 
that Morton imported the maiden thence. 

Pursuing the back track, we find that the Due 
da Montmorenci (blue blood) was executed by a fall- 
ing axe at Toulouse, 1632 ; that the Dutch used it 
in executing slaves in their colonies, and that its 
use was comparatively common in Germany during 
the Middle Ages. 

The Maunaia of Italy, bv which Conradin of 
Swabia was executed, 1268, at Naples, and Beatrice 
Cenci at Rome, in 1605, was of the same construc- 
tion substantially. 

The guillotine is mentioned in German books of 
1534, 1551, and 1570. It is called the Roman fall- 
ing-axe, and the decollation of St. Matthew thereby 
was a favorite subject with illuminators of manu- 
scripts 250 years before the French Revolution. 

In the London “Monthly Magazine/' April 1, 1800, 
n. 247, is an enumeration of ten cuts and engrav- 
ings of the sixteenth century in which a guillotine 
is employed. The representations are principally 
martyrdoms of saints. 

During the war of the Spanish Succession, 1702 - 
13, Count Ilozelli was decapitated by the guillotine, 
which is thus described by a traveler who witnessed 
the act : — 



** In the great square, was erected a scaffold, cov- 
ered with black. In the middle of it was placed a 
great block of wood, exactly of such bight that the 
criminal, on his knees, could Lay his head upon it, 
between the pillars of a sort of gallows, which sup- 
ported an axe of a foot in hight and a foot and a 
half in breadth, sliding in a groove. The axe had a 



mass of above a hundred weight of lead attached to 
its upper side, and was suspended by a cord fast- 
ened to the gallows. The executioner cut the cord 
that supported the axe. The deadly instrument in 
its fall severed the head from the body, and pene- 
trated about two inches into the block. 0 

The original instrument was probably Persian. 

The French guillotine has a heavy knife, sliding 
in vertical grooves in a frame. 

It is a grim subject, but, involving mechanical 
construction, is within our scope. 

An observer in Paris thus records the appearance 
of the machine and the mode of using it : — 

“On a platform about 12 feet square, and 7 feet 
above the ground, are erected tin* two upright posts 
between which is suajieiiiled the axe. They some- 
what resemble a narrow gallows with not more than 
a foot between the posts. The nxe, which is not 
unlike a hay-knife, though much heavier and 
broader, is drawn up to the top of the posts, be- 
tween which it runs in grooves, and is held sus- 
pended by a loop in the halyards, passed over a 



Fig. 2335. 



button at the bottom. The edge of the axe is 
diagonal, so as to make a draw cut, giving it a fear- 
ful jtower and certainty in severing a human neck. 

“On the center of the platform stands a frame or 
large inverted box, much resembling a soldier's amu- 
chost, about 6 feet long and 2i feet wide and high. 
One end of this abuts upon the upright ]*ost* ; at 
the other end is .a small truck having a stiup and 
buckle by which the culprit is secured to it. 

“ The victim was advanced with his breast against 
the truck, to which his body was rapidly strapped. 
He was then tilted down, truck and all, upon his 

face ; the truck, moving upon small wheels in grooves 
on the top of the cheat, was run rapidly forward un- 
til the neck came under the knife. The rope was 
unhooked from the button, the axe fell with a thud , 

the head fell into a basket, 
and the body wasunstrapped 
and rolled into & large bas- 
ket alongside.” 

There is an air of ferocity 
obout the punishment by be- 
heading, aud of absolute bru- 
tality in the mode of execu- 
tion by hanging. The Jap- 
anese are skillful decapita- 
tors. The Spanish garotte isa 
horror. Poisoning is ancient 
but disreputable. Shooting 
is martial, and has one mer- 
it ; it enables a man to stand 
up and face the executioner, 
A &.nd has less of humiliation 
than the cutting and chok- 
ing processes. 

It is a vulgar error that 
Dr. Guillotin perished by 
the machine of his sugges- 
tion. He died in 181 4, after 
founding the Academy of 
Medicine. 

The myth seems to have 
been derived from the Re- 
gent Morton’s having been 
beheaded by his imported 
pet. This kind of poetic 
.justice is commoner in tra- 
dition and romance than in 
fact. It seems to round up 
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and complete the history when — 

“Thia even-handed justice 
Commends the ingredients of our poisoned chalice 
To our o\yq lips." 

41 Where the offence is let the great axe full.’* 

> 

Gun-bar'reL Gun-barrels of superior quality 
are known as stub, stub-twist, wire-twist, Damascus- 
twist , stub-Damascus. 

Stub-ixon consists of horseshoe nails, cleaned in 
a tumbling- box, mixed with from 12 to 50 per cent 
of steel pieces of the same size ; puddled, ham- 
mered, heated, tilted, and rolled. From this mate- 
rial a skelp is made. 

Twist barrels are made of a ribbon of iron wound 
spirally around a mandrel and welded. 

Stub-twist is stub-iron coiled on a mandrel, as de- 
scribed. 

Wire-twist is made by welding laminae of iron 
and steel together, or two qualities of iron, and 
drawing the compound bur into a ribbon, which is 
coiled as described. 

Damascus-iron is made of several liars of steel nml 
iron laid parallel in a fagot and drawn out into a 
bar. A piece of the bar is heated to redness, one 
end placed in n vise and the other end grasped by 
tongs, by which the bar is twisted till it assumes a 
cylindrical shape, and is shortened to, say, three feet, 
several such bars, twisted in divercc directions, are 
lmd together, welded, and drawn into ribbons, 
winch are severally wound on mandrels as before. 

Stub- Damascus is fomied from a single bar or 
twisted rod, forged, drawn into a ribbon, and wound 
on a mandrel. 

Damascus und wire twist is ribbon of the said va- 
rieties combined. 

The ribbon for the twisted barrel is several yards 
long, about $ inch broad, and is thicker at one end 
than the other, in order to give the strength at the 
breech. It is heated to redness, coiled around a 
mandrel, the coil removed, heated to welding heat, 
dropjied on to a cylindrical rod which is then struck 
vertically on the ground to jar the edges of the 
spiral together and cause them to adhere. This is 
called jumping, and the operation of welding is com- 
pleted by a hammer on an anvil, the central rod 
being maintained in position. 

The iron plate, technically termed a skeip, is usu- 
ally about a loot in length, and when heated to a 
welding temperature is lolled around a mandrel and 
passed through sets of rollers, which, in turn, elon- 
gate the skeip, reducing its diameter and giving the 
proper size and taper to the barrel. 

Formerly the edges of the heated blank were 
welded upon the mandrel by the successive blows of 
a trip-hammer, or a “ drop," dies intervening be- 
tween the iron tube and the drop and anvil respec- 
tively. A portion only of the seam is closed at a 
time by this means, and the ojieration is more tedi- 
ous and expensive than the rollers just described. 
The rolling process was introduced from England. 

{Boring.) For boring, the barrels are placed in a 
heavy iron frame called “boring banks,” where they 
are reamed out by the horing-tool, which consists of 
a square broach of steel, with sharp edges. The 
tool is rotated and advanced while the barrel is 
firmTj held, and the operation is repeated with suc- 
cessively larger tools until the required size is ob- 
tained, — something 'hort of the eventual caliber, as 
other operations are to follow, and will farther in- 
crease the size of the bore. 
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The outer surface of the barrel is then turned in 
a lathe, the barrel being sustained hv mandrels at 
each end. The tool may be fixed in a slide-rest 
which moves it longitudinally of the barrel, and also 
in or out to give the required taper from the breech 
to the muzzle, or the latter or transverse motion may 
be imparted to the tool-rest while the barrel has a 
longitudinal in addition to its rotary motion. 

The barrel is then ground by being held parallel to 
and against the face of a rapidly revolving stone. For 
this purpose the barrel is slipped upon an iron rod 
and revolved by means of a crank on the end of the 
rod. The stones are cased in for safety, and also to 
keep the water from splashing upon the workmen, 
holes in the ends of the cusing permitting the intro- 
duction and withdrawal of the barrel. 

After grinding, the barrels are polished by hard- 
wood rubbers, supplied with lard-oil and emery. 

The barrels are placed in upright frames, several in 
each frame. The grooved ends of the rubbers are 
then pressed by springs against the barrels as they 
move up and down with a regular and rapid motion, 
the barrel, the while, revolving slowly. After re- 
maining in the first polishing-machine for fifteen 
minutes or thereabouts, they are transferred to an- 
other and similar apparatus where the emery is dis- 
pensed with. 

Much ingenuity has been cx|M*nded in devices for 
detecting deflection or faults in gun-barrels, and for 
straightening them when unevenness is detected. 

The correction is made by placing the barrel on n 
small anvil and giving it a gentle blow with the 
hammer. The workman obtains artificial aid in do- 
tecting faults, by a transparent slate marked witli 
two parallel lines anil placed in a window. The 
Iwurel Iteing pointed towards the window, the lines 
ire reflected U|hhi the polished interior surface of 
the barrel, and any unevenness throws the reflected 
lines out of j«ralicli.sm ; which is readily detected 
by the experienced workman. In former times, a 
hair or some other very slender line was passed 
through the barrel and drawn successively across 
each portion or the inner surface, concavities being 
revealed by tile distance between the line and its re- 
flected image in the metal. 

For proving, the barrels are loaded with a heavy 
charge and then laid in a rank in tire parallel 
grooves of a massive table, in the proving-rooin, the 
charge in each piece being connected to a train of 
powder on the lausk of the stand, nml ]>assing to the 
outside of the, building, so ns to tire the charges 
from a -place of security. The balls are received in 
a bank of earth, nml those barrels which appear to 
have withstood the first charge are .subjected to a 
second, smaller proving charge, to open any rent 
which may have been made by the former. Those 
which stand both tests are stamped with the mark 
of approval. 

A still more severe test is filling the barrel with 
water, and driving in nn air-tight bullet by heavy 
and repeated blows. If any chink or crack is to lie 
found, the water will ooze from it. 

The barrel having been welded, rolled, bored, 
turned, ground, polished, and proved, is- now to be 
rifled by having twisting grooves cut in its interior. 

This is more fully referred to in this work under 
Rifling-machine, and is n very old device, speci- 
mens of rilled cannon and small-anns of the seven- 
teenth century being preserved in European collec- 
tions. In general features most of the machines 
agree ; the barrel is firmly secured in the frame of 
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the machine, and the grooves on its inner surface 
are cut by narrow bars of steel, which are placed 
within three apertures near the end of an iron tube 
which passes through the barrel by a slow compound 
motion, rotary and progressive. 

The sight an<l cone seat are attached to the barrel 
at the proper stage of its progress, the former by 
brazing ami the latter by welding. 

Steel ban-els are drawn from short bars, which are 
bored, heated, and drawn upon a mandrel between 
rolls, which successively lengthen and reduce the 
diameter of the Imrrel. 

After boring and rifling, the grain or mottled ap- 
pearance is produced by steeping in acids or by heat- 
ing in boxes with charcoal, and then plunging in 
solution of ammonia. See Huownino. 

The principal imperfections to which gun-barrels 
are liable are the chink , the crack , and the flaw. 

The chink is a small rent in the direction of the 
length of the barrel. 

The crack is an imperfection across the barrel. 

The flaw is a scale, or small plate, adhering to the 
lvarrel by a narrow base, from which it spreads out 
like tlu* head of a nail from its shank, anil when 
separated leaves a little pit in the metal which col- 
lects moisture and foulness, corroding the metal. 

Gun-bar rel Gage. The gage of large guns is 
the weight of the ball they carry, as 6-pounder, 8- 
pounder, 12-pounder, etc. 

Or it is expressed in inches, and the fraction, if 
such there l>e, in decimals, as 8 -inch, 10-inch. 

The bore of the barrels of fire-arms is also denom- 
inated by the decimals of an inch, as .44, .45, .50, 
.55 ; all of which an; somewhat common sizes. 

The usual mode of denominating the barrels of 
sporting-lilies and fowling-pieces is by the number 
of bullets, of the diameter of this bore, that are con- 
tained in one pound of lead. 



Guar- Tabic for Barrels of Fire-Arms. 




Gun-car'riage. The apparatus upon which a 
cannon is lAounted for service. It may or may not 
be adapted for the transportation of the piece. 

The first consisted merely of a timber-block, or 
frame, to which the cannon was secured by straps or 
bolts. Uprights, with holes for pegs, were some- 
times employed to give elevation to the muzzle. 
Afterwants a species of trough, having a butt-piece 
ami mounted on wheels, was introduced { A , Fig. 
2339). Subsequent improvements brought them 



nearly to the form B , which represents a carnage 
of the Gribeauval pattern. Gribeauval, a French 
artillery officer, made great improvements, 1765, 
in gun-carriages and the organization of artillery, 
reducing the size of the parts, and making the similar 
parts, for those of the same class, interchangeable; 
he also added a tongue, so that two horses could draw 
abreast, and made the limbers so that one sort would 
answer for several different kinds of carriages. 

Land gun-carriages comprise field, siege, casemate, 
and barbette carriages. The two former are adapted 
for the transjiortation as well as service of the piece, 
while the latter are intended to l>e kept in one posi- 
tion in a fortification. A smaller kind of field-car- 
riage may be readily taken to pieces and put to- 
gether, so as to be carried on mules' backs in a rug- 
ged ami mountainous country. 

Field-carriages include those which arc adapted to 
accompany the movements of troops during an en- 
gagement, and carrying a class of guns weighing 
from 800 to 1200 pounds, as the 12-pounder smooth- 
bore and lighter rifled cannon. 

These carriages are known as 44 stock trail ” pat- 
tern, from having a single piece, which serves as the 
trail, inserted between the two cheeks on which the 
trunnions rest. 

The Gribeauval and older patterns of carriage 
had no stock, the ends of the checks resting imme- 
diately oil the ground ; the fore-wheels were also 
smaller than the hinder. 



C is an elevation of a field-gun carriage without its 
limber. The various parts are, — 




Field-Gun Carriage. 



Ay stock. i, stop for rammer-head. 

fi 9 cheek., fr, ear-plate for worm. 

a, lunette. I, elevating-screw. 

b f trail-plate. m 9 under-strep. 

c c , pointing rings. n 9 implement-hook, 

tf, handle. o, D-ring for hand-spike. 

c c 9 prolonge hooks. q, trunnion -plate. 

f t wheel-guard plate. r 9 cap-square. 

g 9 lock chain, bolt, nut, s t cap-square chains and 
and washer. keys. 

A, turn-buckle, chain, and 1, prolonge. 

hasp for sponge and 2, sponge and rammer, 
rammer. 3, hand-spike. 
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The detachable forepart of the carriage is called 
the limber. It carries a chest for containing ammu- 
nition, upon which the connoniers sit. The limbers 
for all field-carriages differ only in the interior fitting 
np of the chest, Adapting it for receiving different 
kinds of ammunition. 

A caisson for carrying niymunition accompanies 
each field-piece. This vehicle lias a limber similar 
to that of the gun-carriage. Its rear part, or body, 
carries two ariiniunition-chests, the three, with that 
on the carriage -limber, containing the full supply of 
ammunition for the piece. 

Each field, battery of four or more pieces is also 
accompanied by a trawling forge and a battery - wagon, 

which contain the necessary tools and materials for 
ordinary repairs. 

Each carriage is drawn by six horses, harnessed in 
a manner somewhat different from the ordinary way, 
the traces of the wheel horses being directly at- 
tached to the splinter-bar of the limber, and the 
traces of the lead ere connected to those of the wheel- 
horses. Swingletrees and whiffletrees are thus dis- 
pensed with. 

The siege-carriage (Fig. 23401, though larger and 
heavier than that for field service, differs little from 
it iu general construction. For transportation the 
gun is moved backward, the trunnions resting 
against the head of the traveling trunnion-bolt t, 
the breech supported on the bolster u. The small 
parts for holding the implements are wanting. 

. Three sizes are employed in the United States ar- 
tillery service, one for the 4J-inch rifled gun, one for 
the 18-pounder smooth We and 30-pounder rifled 
gun, and one for the 24-pounder and 8-inch howitzer. 

Barbette carriages are intended for firing over the 
parapet of a fortification, and are adapted to mount 
guns of 32-pounder, 8-inch, 10-inch, 15-inch, and 
20-inch caliber. The carriage proper rests on a 
frame called the chassis, which turns about a fixed 
pintle, so that it may be traversed to point wholly 
or partially around the circle. See Barbette. 

Casemate carriages resemble the above in their 
general construction, but are somewhat less high in 
proportion. They are pkced in casemates, where 
the gun is fired through an embrasure. See Case- 
math. 

These two latter classes of carriages, and also 
mortar lieds, have since 1860 been made of wrought- 
iron, which material has also been tried to some 
extent for field-carriages with a promise of good 
results. Cast-iron was at one time tried and found 
utterly unsuitable. 

Ordinary broadside naval gun-carriages much re- 



semble the army casemate carriage, but have no 
chaaris. They are mounted upon four small wheels, 
called “ trucks,” and are run in and out and pointed 
by means of two side tackles, hooked respectively on 
the left and right to the side of the ship, and a train • 
tackle hooked to a ring-bolt behind the carriage. 
Excessive recoil is checked by the breeching, a stout 
rope pasting through a hole in the cascabel of the 
n, and shackled to the ship's 



Slevstion is given either by means of 



on either aide. 

, „ of a graduated 

<luoin or an elevating screw. 

In the Marsilly carriage the two front rollers are 
t he'd' "It *** ^ ront tra,,som resting immediately on 

Light broadside guns and boat guns liave their 
carriages arranged to run on slides corresponding to 
a chassis, and have compressors for moderating the 
recoil. Boat guns are also provided with field-car- 
nages of iron in order that they may be employed 
on shore. 

Heavy pivot guns as 11-inch, on upper decks, 
are mounted on a peculiar carriage, which enables 
them to be directed to any point around the circle by 
means of side tackles and m and out tackles hooked 
to _bolts appropriately placed around the deck. 

Very heavy guns, ns 15-inch or 20-inch, being 
always placed in revolving turrets, their carriages 
need have no lateral motion, as this is obtained by 
the rotation of the timet itself, operated by connec- 
tion with the engine of the ship. Devices similarly 
operated are also provided for loading. See Battery- 
forok, Battery- wagon, Caisson, Barbktte-car- 
riaor, Casemate-carriage, Moutar. 

The necessities of modem warfare, land and 
manne, have given rise to many inventions for 
operating, heavy guns and for the protection of those 
working them. For the latter purpose, besides 
mantelets and shields, arrangements have been made 
for routing the turret in which the gun is mouuled 
so rs to coyer the embrasure ; depressing the gun 
during loading below the embrasure, etc. 

For counterpoise carriages see : — 

Brewer's gun-carriage, 1870, is supported on a 
platfomi which is supported by levers within a curb, 
and a weight suspended from the ends of the levers 
counterpoises the gun, carriage, chassis, and plat- 
form. 

Callender and Northrup, 1864, have a platfomi 
supported by a piston in an air-cylinder beneath. 

Ead3 (1865, 1869, and 1871) causes the recoil of 
the gun to depress it backwardly and downwardly, 
it being poised on its trunnions on the end of an 
arm which oscillates in an arc. As the gun descends. 
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Moncrieff's Gun- Carriage. 

a piston traverses in a cylinder, compressing air 
therein, and the elasticity of the air assists in re- 
storing the gun to its position when the loading is 
complete. 

Goughian, 1870, has a cogged segment and 
weighted toggle which allow the gun to depress by 
the force of recoil. 

Taggart, 1803, has two guns on a cylindrical car- 
riage which is on an axis reaching athwart the 
vessel. The gun beneath is in loading position 
Mow decks, while the one above is in firing posi- 
tion. The latter being fired, the axis is routed and 
the guns change places. 

Winans, 1865, lifts his gun, carriage, and traverse 
into firing position by steam piston and cylinder 

beneath. 

Houel and Gail let have a system of lovers which 
oscillate, buckwiinlly by the recoil, and in so doing 
bring into action a spring which afterward assists in 
restoring the gun to firing position. See also toon, 
1863 ; Foster, 1809. 

Wappich, 1863, lias a toggle-joint and screw for 
elevation and depression. Also screws beneath the 
trunnions. 

In Moneiieifs gun-carriage (Fig. 2341) the gun is 
supported upon a moving fulcrum, which, on the 
firing of the gun, is caused to shift nearer to the 
gnn and farther from a counterweight, spring, or 
other force, while at the same time the gun is brought 
into a lowered position for reloading, and is then 
automatically raised into position tor firing. By the 
shifting of the fulcrum, the statical momentum of 
the balance weight is made to preponderate so greatly 
over that of the gnn that it will, when allowed free 
action, after the loading of the gun, raise the, same 
into its original position. 

For running the gun in and out of battery, and 
traversing and operating guns in turrets, see jmtent 
of Ericsson, 1860, 1870; l’erley, 186'., 1807; Eads, 
1864. 1865 ; Bartol, 1363. Training twin guns in 
parallelism in turrets, Ends, I860. 

Eads, 1864, 1305, has a means for training the gun 
an imaginary center, which is the center of 
the exterior opening of the port or embrasure, so ns 
to reduce the opening to the smallest she. 

Ghm-OOt'ton. The. first notice of the discovery 
of gun-cotton was made by Bmconnet, in 1333, who 
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detailed the action of nitric acid oil starch, sawdust, 
linen, and cotton. He called it xyloidine . 

Pelousc, in 1838, called attention to this com* 
pound. 

Dumas, in 1843, again cited a mode of preparing, 
and made suggestions for the application. 

Schonbcin, in 1846, brought forward his plan of 
using nitric and sulphuric acids. It was described 
by W. H. Eilat of Columbia, S. C., in 1846. 

Baron Von Jxmk, 1864, used cotton skeins in- 
stead of employing the wool in masses, thus rendering 
the saturation more complete and tlu* manipulation 
easier. The loose cotton thread is first boiled in an 
alkaline solution and afterwards placed in a cyliuder 
witli perforated wire sides, making from 600 to 
800 revolutions per minute, by which the alkali is 
v expressed ; it is then washed in clean water and 
J again subjected to the action of the cylinder, after 

which it is thoroughly dried by exj>osnre to air and 
by heating in a chamber to about 120°. 

One-]K>und charges of the cotton thus prepared 
are next immersed in a mixture composed of 3 parts 
of sulphuric to 1 of nitric acid, which lias been al- 
lowed to cool from 43 to 72 hours ; the vessels con- 
taining the cotton and acid being surrounded with 
cold water to prevent undue heating during the 
chemical action which ensues. 

The cotton is then placed on a strainer and ex- 
pressed until it retains but alnnit ten times its 
weight ot acids, when it is removed to an earthen- 
wan' jar, surrounded by water as before, where it is 
allowed to remain forty-eight hours to insure its 
complete conversion into “trinitro cellulose/' oi 
gun-cotton. It is then taken out and washed by 
plunging suddenly in water, to prevent beating ; and 
afterwards nliimf in a tank of running water for 
forty -eight hours, and dried in the. centrifugal nm- 
rliine ; this lathing and draining process ^repeated 
six times, when the cotton is filially washed in a 
warm alkaline solution to remove all the uneoin- 
bincil acid. Up to this period the cotton has been 
in a greater or less degree dump, since it was first 
subjected to the action of the acids, but after as- 
suming its final shape is dried in charges of twenty 
pounds in fire-proof cages. See also Bevy’s process, 
1865; and appendix to A. L. Holleys “ J reatise 
on Ordnance and Armor.” Mf AWlj of i1m; Woo1 . 

\vir,h( England) I >ock-Y aril 
Chemical Department, has 
discovered that the explo- 
sive fence of gun-cotton, 
like that, of uitro-glyet;- 
virie, may In*, developed hy 
the exposure of the sub- 
stain-c to the sudden con- 
cussion produced by a 
detonation, and that il ex- 
ploded bv that agency the 
suddenness and conse- 
quent violence of its action greatly exceeds that ol its 
explosion by menus of a highly heated body ol llnme. 

Charges for sporting or blasting purposes m e some- 
times put up with a core of raw cotton, to diminish 
the force of explosion. 

Wet gun-cotton is of course proof against explo- 
sion by heat, hut it has l>erii found that its r\plo- 
sivc ciiergv is mtlier increased than diminished when 
wet mid fired by percussion. A body ut gun-cotton 
thrown into the sea in a net, with a protected prim- 
ing of drv cotton and fulminate, will explode with 



as 



much force as if eon lined in a water-tight vessel. 
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The rapidity with whic h guii-Gottou detonates lias 
lx‘oii oomputeil at 20,000 feet per second. Its cncrRy 
is from two to four times that of gunpowder. See 
Kx plosives. 

G iui -cotton is not soluble in alcohol or other, but 
in a mixture of the two it dissolves readily, giving 
rise to ft perfectly colorless mucilaginous limikl, 
known ns cofhirfioi i. This dries quickly to a hard 
skin, quite stnu tureless, and iiosscssing considerable 
strength. It is used in surgery, and also, in con- 
junction with imlidos and bromides, to form t lie 
collodion of the photographer. 

1 The cotton if firxt thoroughly cleansed by boiling it in 
an alkaline solution and exposing it to a current of air, and 

then again boiling it in clean water. After the second boil- 
ing it must be again thoroughly dried, first by a centrifugal 
machine, aud afterward by being passed orer a current of 
hot air, the wet meeting the cold current, and as it drie* ris- 
ing to a temperature of about 120° F. The cotton, in charges 
of one pound each, is then steeped for five minutes in a bath 
containing three part* of sulphuric acid and one part of nitric 
acid, after which it is taken out and placed in an iron cylin- 
der, and a perforated piston, about 8" in diameter, is forced 
down upon it by hydraulic pressure. The excess of acid 
prexseil out of the cotton pusses through the perforations in 
the dUk and is pumped off. The cotton is then placed in 
glased earthenware jars, which are entered in order to pre- 
venc any heating taking place, the jars being placed in a 
current of cold water, wneru they are allowed to remain for 
24 hours, after which the cotton is taken out and again thor- 
oughly washed, and while yet damp is passed between roll- 
ers until it is reduced to a Yery fine powder ; this process 
being gone through while the compound is damp, prevent* 
liny possibility of its explosion. The ponder U then mixed 
with a certain quantity of sugar, nitric acid, and water, into 
u pulpy mass, which, after being strained through a fine 
siere, is carefully dried in a temperature never exceeding 
120 3 F. The manufacturing process is finally completed by 
passing it through rollers under very high pressure, by 
which means it is compressed into a bard substance and ren- 
dered almost impervious to damp. The gun-cotton intended 
for blasting purposes is made into thin cakes, broken and Ir- 
regular in size, but for ride cartridges it is made In small 
pellets, similar in form and size to rape seed. 9 ’ — “ Uniter- 
ial Engineer.'' 



Gun-lock. TUb combination of parts by which 
the propulsive charge is caused to ignite. The 
matchlock, the first known employment of which 
was at the battle of Mor.it, 1476, was the earliest 
known form. In this a piece of slow-burning cord 
was passed through a hole in the cock, which was 
thrown forward on pulling the trigger, bringing the 
lighted end of the cord in contact with the priming. 
The 'Min with this attachment was called an anme- 
bus ° It continued in use until the invention of the 
wheel-lock in Italy, about 15*21. lu this, a fur- 
rowed steel wheel was, hy means ot a spring ami 
chain, caused to revolve in contact with a pmee of 
native sulphuret of iron, producing shirks which 
ignited the priming. This mineral is said to haw 
originally derived its mini" pyrites, or lucstoiie, trom 
having Imeii thus employed. 

The “ snaphmincc ” lock comprised n hammer 
carrying a flint, which was caused to strike against 
a furrowed piece of steel, which performed the office 
of the battery in the more modern Hint-lock. It is 
said to have been contrived by German or Dutch 
marauders, to avoid the exposure attending the use 
of the matchlock in nocturnal expeditions. 

The Hint-lock is said to have originated in France 
about 1635, and its general features do not appear to 
have essentially changed in the two centuries, ueurly, 
(luring which it was used to the exclusion of all 
others. The parts corresponded to those of the per- 
cussiou-lock of the present day, except that the ham- 
mer was provided with a pair of jaws for holding tho 
Hint, which was caused to strike a pivoted lip called 
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the battery, throwing it lnck and dropping a shower 
of sparks into the. “ pan " containing the pruning. 

In 1807 Rev. Mr. Forsyth obtained a patent in 
England for a fulminating powder, which was to In- 
placed in a magazine at the breech of the gun and 
tired bv a pin. Various modifications were devised 
prior to the introduction of the common coppi-r cap, 
alwnt 1S16. This, however, made its way rather 
slowly. It was not until 1842 that the percussion 
lock and cap were adopted in the United States uiili- 

tary service. 

The adaptation of the. flint-lock to cannon was 
easy, it being merely necessary to secure the lock m 
iiosition bv a ring around the breee.h of the gun ; 
when the hammer fell back, oil firing, the blast from 
the vent passed freely, without injury to the link. 

It was otherwise with permission-locks when ap- 
plied to a vent two tenths of an inch in diameter. The 
shock of the blast would soon have destroyed such 
a lock without the luumner was withdrawn from 
over the vent at the very instant of hring. t his 
difficulty was obviated by E. Hidden s lock, first 
patented in 1831 and subsequently improved. 

In this, that end of the hammer to which tlic lan- 
yard i> attached is longitudinally slotted, so that 
the same pull which brings the hummer down upon 

the head of the primer withdraws it back a slight 
distance, leaving the blast unimpeded. Friction 
primers for cannon have generally superseded the 
use of this lock, though it still maintains its place in 

the United States navy. 

The elements of all gun-locks of the modem pat- 
tern, which have no breech-loading or revolving ma- 
chinery to operate, arc essentially as follows. The 
illustration shows that employed 
in the United States muzzle- Fig. 2843. 

loading small-arms. 

o, hammer or cock. 

b, tumbler. 

c, britUe. 

d, bridle-screw. 

e , sear. 

f, sear -screw. 




Gun-Lock. 



y, scar-spring. 

h, sear-spring screw. 

i, mainspring. 



k, swivel. 

I I, side, screws. 



The hnmnier fits on the square of the tumbler, 
which it rotates when drawn hack, so as to allow 
the nose of the scar to fall into notches of the 
tumbler when at half-cock and at cock, liotli tlie 
soar and tumbler arc held in place by the bridle, 
which confine* them to tlic loch-i»late. 1 tnggei, 
when pressed, acts on the rear end of the scar, lift- 
ing the other end out of the cock -notch ol tin 
tumbler, which is then permitted to move hy the 
action of the mainspring, carrying the hammer 
around with it. 

Revolving, breech-loading, and rqicating arms, 
having their firing mechanism necossiuily operating 
in connection with those for loading and tor ■with- 
draw in" the cartridge-cases, require very difleivnt 
arrangements from those described, in many m- 
staiiees involving great inultipheity and complexity 
of parts. These will be found noticed under the head 
of VlRE AKil, where a list ot about 1000 occurs. 

The lock of the needle-gun is the widest dejiarturr 
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from the well-remembered form, the striker Iming a 
pointed roil which explodes the fulminate, either in 
the base of the ball, sis in the Prussian gun, or in 
the base of the capsule, as in the Amcrirsui form ot 
lilies. The percussion lewder may bo in a cap 
placed on a nipple on the side of the hurrel ; in a 
cap over a nipple on the cartridge ; a pellet on an 
anvil at the base of the cartridge ; a pellet or ring 
in a basin or in the llange of the cartridge ; a pellet 
in the base of the bullet. 

Gun-lock Ham'mer. The cock or striker of a 
fire-arm lock. Sec Gun-lock. 

Gun-met' al. A bronze from which cannon may 
be cast. Ordinarily 9 ]>arts copper and 1 tin. Other 
metals have been sometimes added or substituted toi 
the, tin, copper still remaining the basis of the alloy. 

A few examples are given. 

Common formula 
Stirling’s (English) 

Rostliorn’s (Austrian) 

Rost ho ru's (Austrian) 

Navy (Austrian) 

Uirklioltz (IT. States) 

K' "* (English, 1799] 

Ll .caster’s (English) 

See Alloy. 

The Rosthom (Austrian) alloys are known aa 
“Bterro nrotal.” One variety is soft, ductile, and 
capable of being worked into sheets or wire. The 
otL ia hard, ind is represented as 
onlnance. From experiments made at the Ltnpenal 
arsenal at Vienna, Its tensile strength wju. after 
single fusion, 28 tons to the square inch aftei 
forging at a red heat, 32 tons ; drawn wild and 
reduced from 100 to 77 sectional urea, 3? to™. 
The metal thus tested contained a rather less pro- 
portion of tin and iron than is indicated above. Its 
specific gravity was 8.37. It is represented as pos- 
sessing unusual elasticity. Field-guns of from 
12 ponncler caliber were worked out of «inglc pieces 
unaer the hydraulic press, without impairing its 

tensile strength. 

Gun'ner’a Cal'i-pers. An instrument made or 
sheet-brass with steel points. The graduations show 
the diameters of shot an<l shell, the calibers of guns, 
linear inches, degrees of the circle, etc. 

Gun'ner’a Lev' el. An instrument for ascertain- 
ing the highest points at the breech and muzzle of a 
piece of ordnance, when on uneven ground, in order 

to determine the true line of sight. 

It consists (a, Fig. 2344) of a spirit-level mounted 
on a frame having two branches with rounded ends, 

a Fig. 2344 
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The instrument is placed transversely on the upper 
part of the gun, say at the base ring, and moved to 
the right or left until the bubble of the level is 
central, the point of the slider then indicates the 
highest point of the piece at that pail; ; repeating 
the operation at the muzzle gives another point in 
the line of sight, along which the gunner must aim 
to hit the object. These points arc then marked on 
the metal. 

Called also gunner’s perpendicular. 

6 and e represent forms of what are called gunner's 
levels in the British service. Each of these is de- 
signed to be applied longitudinally to the gun to 

give it the proper elevation, the degree of which is 
ascertained by the graduated quadrant and pluiub- 
bob. 

Gun'ner's Per'pen-dic'u-lar. Another name 
of the gunner’s level. It is made of sheet-brass, the 
lower part being cut out in crescent shape. It has 
a perpendicular slider, pointed at the lower end, and 
is used for finding the line of sight of siege-guns and 
mortal's. See Gunsek’b Level. 

Gxm'ner’a Quad'rant. The gunner’s quadrant 
is a graduated arc of 00 °, or rather more, made of 
brass or wood, and having an ami attached which 
is passed into the bore of the gun for the purpose of 
ascertaining the elevation. The wooden level has a 
leaden bullet suspended by a string, which indicates 
the perpendicular, the deviation from which is meas- 
ured on the arc. The metallic quadrant is of more 
elaborate construction, andhnsn spirit-level attached. 

Sec Gunn Eli’s Level. 

Gun-pend'u-lum. 1 . A pendulous box with 
sand-bags to receive the impart of a hall fired from 
a gun or cannon, nnd-used to determine the strength 
of powder. See Ballistic Pendulum. 

2. A gun suspended from trunnions to measure by 
recoil the power of the powder of the exploded charge. 

See also Enron vette. 

A substitute means is a measurer of the rate of 
motion of the projectile, which forms one factor ill 
the calculation for the power of the powder. See 
Ohronoscofe. 

Gun'pow-der. A composition of niter, char- 
coal, and sulphur. The proportions in which these 
ingredients are mixed vary slightly, according to the 
place of manufacture or the destined use of the arti- 
cle. By the atomic theory there should be in 100 

" _ . . _ A a s i i o »» 1 L 



Gunner's Level . 

and an upright piece with a perpendicular slider, 



parts, 74.64 niter, 13.51 charcoal, 11.85 sulphur. 
In practice there are employed, — 

In the United States, mili- 
tary purposes 
Or 

In the United States, sport- ) 78 
ing . • - • ) 7" 

In England, military pur- 
poses .... 7 

In England, sporting . j 7 ® 

In France, military purposes 75 
In France, sporting . ' 7fi 

In France, blasting 
In Prussia, military purposes 75 

Although the use of gunpowder in Europe can be 
traced back only to the middle or earlier part of the 
fourteenth century, yet it seems fully proved from 
various passages in ancient authors that it is one ot 
those inventions whose origin is lost in the obscurity 
of a very remote antiquity. The fact appears indis- 
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putable that it originated in Central or Eastern Alia, 
where it was used for many ages previous to its in- 
troduction into Europe, where it appears to hare 
been first made known by the Saracens. 

The arts of making silk and other line goods, 
crystal glasses, and jewelry, were carried to the 
Netherlands and to England by the Revocation of 
the Edict of Nantes, granted by Henry IV. in 1568, 
confirmed by Louis Al. in 1610, and Louis XIV. in 
1652, and revoked by Louis XIV., Oct. 22, 1585. 
Fifty thousand Protestant families left France for 
more 'tolerant countries, and the world is the better 
off from the diffusion of their skill. 

The more closely we examine the record, the more 
do we discover our indebtedness to the East ; and 
the extreme East seems to have been the primary 
fountain of our industrial civilization. 

The use of an explosive compound, pulvit ni- 
tmtus, is mentioned in an Arabic writing in the 
Escurial collection, dating about 1249. The Moors 
used it in Spain in 1312, and in 1381 the king of 
Granada battered Alicant with iron bnlleta, dis- 
charged by fire from machines. In 1342-48, the 
Moorish garrison of Algesiras defended themselves 
against Alonzo XI., king of Castile, by projectiles 
filed from cannon by powder. 

The Venetians used gunpowder in their wars with 
the Genoese in 1380. Gunpowder is mentioned in 
tiie French national accounts, 1338, and is said to 
have been used at < Jessy, 1346, and to have con- 
tributed much to the success of the English. 

The two Europeans whose names have been 
prominently brought forward as inventors of gun- 
powder are Roger Bacon and Michael Schwartz. 

Roger Baron, in 1216, wrote a work entitled 
"The Secrets of Art and Nature,” wherein he states 
that “from saltpeter and other ingredients we are 
able to make n fire that shall bum at what distance 
we please ; and that sounds and coruscations re- 
sembling thunder and lightning might be formed in 
the air, much more to be dreaded than those that 
happen naturally, inasmuch ns by its power armies 
and cities might be destroyed.' Bacon did not 
claim the discovery, and had probably read the 
"Liber Ignium” of Marcus Grtecua, written about 
a. D. 825, in which he describes the nature of the 
composition for making rockets. His formula is 
stated by one authority to have been, — sulphur, 1 ; 
charcoal, 2 ; saltpeter, 6. It is now difficult to sift 
the error from the truth, but it is said that in the 
recipe of Bacon the ingredients saltpeter and 
sulphur were given, and that the charcoal was stated 
anagrammatically, by the transposition of the letters 
of the words, carbonum pulvere ; which he wrote 
"Luranope cum ubre.” This looks as though he 
considered it a secret ; not necessarily his invention, 
but a dangerous compound not adapted for the use 
of the vulgar. 

Michael Schwartz, a Cordelier monk, of Goslar, 
in Germany, about A. P. 1320, seems to have com- 
bined the, three ingredients, and has been credited 
with the discovery. A commemorative statue of 
Schwartz was erected in 1953, at Freiburg. 

Artillery was known in France in 1345. 

In 1356, the city of Nuremberg purchased gun- 
powder and cannon. 

The same year Louvain employed thirty cannon at 
the battle of Santfiiet against the Flemings. 

In 1361, a tint broke out at Lnbec from the care- 
less use of gunpowder. 

In 1363, the, Hanse towns used gunpowder in a 
conflict with the Danes. 
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It is commonly stated that gunpowder was first 
made in England, at periods varying from 1411 to 

1438 ; but recent research by Rev. Joseph Hunter 
has brought to light records of its manufacture for 
the uses of the English army l*fore it landed at La 
Hague, and previous to the battle of Cressy. 

•In a code of Gentoo laws occurs a prohibition 
against the use by the ruler of " deceitful ma- 
chines, poisoned weapons, and weapons of fire.” To 
this document is assigned the date 1500 B. c. 
When Ghengis Khan mvaded China, A. D. 1219, 
he carried with him ho-pao, or fire-tubes, which 
killed men and set fire to buildings. 

Passages in Qnintius Curtius and Philostratus in- 
dicate that Alexander was met in India by a people 
who used against him "storms of lightning and 
thunderbolts. ” 

There are many scattered passages in the old writ- 
ers, snd many facts, quoted by Dutens, Sir George 
Stannton, Halhed, Hallam, M. Langlcs, Muratori, 
Reinaud, and Grove, which indicate the very early 
use of gunpowder. 

It must oe recollected that in many parts of Asia 
saltpeter occurs as an efflorescence on the surface of 
the ground, and its sputtering effects npon ignited 
charcoal, when a fire was built upon it, must have 
been very commonly observed. Sulphur is useful 
in the combination, but not essential for some pur- 
poses to which the explosive compound is applied. 

In early ages, probably as early as the time of the 
exodus of the Israelites from Egypt, fire- works were 
common in China, and from thence, at a very re- 
mote period, they spread to India, where they were 
used on a scale which made them dangerous weapons 
when Alexander invaded that country, 327 n. c. 
There is no reasonable doubt that, long before they 
were employed as weapons, rockets and other pyro- 
technic devices were used among these Eastern Asiatic 
nations, especially among the Chinese, with whom 
they have for many centuries formed an important 
item in public celebrations ami festivals. From 
those devices, in which a charged paper tube expels 
fire-balls or pellets of explosive material, the tran- 
sition is very easy to larger tubes with projectiles, 
which depend for execution upon percussive force. 
Such were the original fire-arms, and the strength- 
ened paper tube or the bamboo was the first barrel. 

We have occasion to notice, in the course of this 
work, that many arts in which the Chinese excelled 
were carried to India, and were cultivated in that 
congenial soil, until an irruption of another nation 
scattered the artificers or scholars, nnd gave to tho 
world the secret or the industry which was locked 
up, as it were, within circumscribed limits. This 
has commonly occurred in the history of the indus- 
trial arts. 

War quickened the extension of printing. In 
1482 the storming of Mentz dispersed the workmen, 
and gave the art of printing to the world. 

In 1146 Roger or Sicily plundered Greece, and 
took home with him to Palermo silk-worms, work- 
men, and the art of weaving silk. From Sicily it 
spread to France, Italy, and Spain, and from Italy 
to England. 

Other instances might lie cited where the irrup- 
tions of tribes or nations, or internecine disturbances, 
have disseminated arts, but the one most to our 
purpose is the invasion of India by Mahmoud of 
Ghizni, a. n. 1004, which seems to have been the 
means of diffusing the knowledge of gunpowder, the 
mariner’s compass, and the art of glazing pottery 




POOR MAN'S JAMES BOND Vol . 3 



169 



WEAPONS DICTIONARY 



and earthenware. The Saracens were the means of 
publishing the knowledge thus dispersed, and we 
regard it as certain that they introduced the knowl- 
edge of gunpowder into Europe. 

The ingredients for the manufacture of gunpowder 
should Ik; of the greatest possible purity. The. crude 
saltpeter is refined l»y washing, and then dissolving 
in the least possible proportion of hot water, and 
clarified by adding a very small quantity of glue, 
and boiling until the impurities, such as chloride of 
sodium, are deposited and the liquid becomes per- 
fectly clear. It is then drawn off into pans, where 
it is cooled ami crystallized in very minute grains, 
and afterwards washed with cold water, dried, and 
sieved. It should not contain more than Woe l»rt 
of chlorides. That used in the lx?st powder docs not 
contain more than and for the best spoiling 

powder it undergoes a second refining, and contains 
not more than irniuiT part. 

The charcoal lias a great effect upon the quality 
of the powder. It should In* light, friable, and 
porous, burning freely, and leaving little ashes. The 
woods used are willow and black -abler, principally 
the former. Branches not exceeding $ inch di- 
ameter are selected, barked, ami dried, after which 
they ore charred in upright cast-iron cylinders, 
heated from the outside ; about 65 per cent of the 
weight is found to pass off in the gaseous products 
distilled from the wood, leaving only 35 per cent of 
coal. It should only be prepared ns required for 
use, owing to its liability to absorb moisture, and to 
spontaneous combustion when stored in quantities 
exceeding 30 | mu lids weight. 

Sulphur is refined by sublimation, tin? chamber in 
which the. vapors condense being kept at a tcuijicrn- 
ture of about 248° K., so a* to allow the sulphur to Ik? 
drawn off in liquid form. If much lower than this 
it condenses in the form of a powder, called Howeis 
of sulphur, which always* contains a projKn-tion of 
sulphurous ii ud sulphuric acids. 

The three ingredients are now incorporated. 

Dr. Seof fern's description of the process as con- 
ducted ut the National Mills at Waltham, England, 
which produce ]K>wdor of unsurpassed quality, gives 
a good general idea of the mode of niaiiufiietuiv. 

It may be remarked that the process commonly 
employed in this country, though almost identical, 
differs' somewhat in the preliminaries. Here the 
saltpeter is usually found sufficiently pulverized as 
it comes from the refinery. The charcoal is pulver- 
ized by being placed in a large cast-iron barrel, hav- 
ing lodges on its interior, with twice its weight 
of bronze balls, and the barrel is caused to rotate at 
the rate of from 20 to 25 revolutions per minute for 
two or three hours. Tin? .sulphur is similarly treated 
in barrels ninth? of thick leather stretched over a 
wooden frame, and revolved from four to eight 
hours. The ingredients arc iticorpomted by placing 
the charcoal and sulphur together in a rolling bar- 
rel, similar to that in which the sulphur is pulver- 
ized, and rolling them for one hour. The saltpeter 
is then added and rolled lot three hours longer, after 
which the mixture is transferred to the cylinder or 
rolling mill, which consists of two cast-iron cylin- 
ders rolling in a circular trough with a cast-iron 
bottom. 

At Waltham, the saltpeter, brimstone, ami char- 
coal are ground separately in mills, each consisting 
of a pair of heavy circular stones slowly revolving 
on a stone lied. Next the ingredient* are conveyed 
to the viixintf-hoirsc. Here, in bins, are the salt- 



peter, brimstone, and charcoal, weighed in the exact 
proportions: saltjietcr, 75; brimstone, 10; and 
charcoal, 15; in every 100 parts. Of the three 
ingredients forty-two pound* are placed in a hollow 
drum, which revolves rapidly, and contains a ily- 
pan, which rotates in an ojqn>site direction ; in 
alxnit five minutes a complete mixture is effected, 
ami the charge is received in a bag tied over the 
lower orifice of the drum. 

The composition is next taken to the incorporating* 
mills, and is now a combustible compound, which 
will acquire nn cxjdosive power by the thorough in- 
corpomtion of ingredients. The mill consists of a 
pair of circular atuncs (runners) weighing about 
3J Urns each, and slowly rolling over the powder, 
which is placed on the stone lied of the mill, sur- 
rounded by a huge wooden basin. The powder 
is previously damped, as it could not be safely 
ground clry ; about seven pints of water (liquor) 
being added to the charge of forty-two pounds of 
powder during three and h half hours, the tinic of 
grinding. To insure this with precision, and to 
obviate the. chance of any irregularity in a clock, 
the wnter-wheel which works two of these mills 
in one house also marks its revolutions on a dial, 
so that the attendant can never l>c mistaken in 
the time the charge hits liecn “on/" — a most ini- 
jiortunt iKrint, where the over-grinding of the too 
dry ]M>wclcr might cause it to explode. Sometimes 
a portion of the wood-work of the roof, or mill, be- 
eoming detached — such os a cog of the wheel — 
and falling into the pan, nets to cause a mass of 
jHiwder to explode. As a protection, over each 
house containing a pair of mills is suspended a Hat 
l>oard, which, in case of tin explosion, is first blown 
upward, and, Wing connected by win* to a cistern 
of water over the pan of the fellow mill, iqiscts the 
same, and drowns the gunpowder. The attendants 
are ns little ns possible in these mills, and only work 
by daylight. More hazardous processes, however, 
follow. The |K)wdcr thus incnr|K>mted is in hard, 
flat lumps, and has agaie to Ik? minced to dust 
ill the bmiking^hwn luutsr , by conveying it down 
an indintsl plane, through rollers, which crush 
nearly 500 pounds ill the; hour. The jiowder is 
then taken to the press-house, and there, between 
gnii-inetal plates, is pressed in thin cakes to one 
third its bulk by a power of 700 tons in an hydrau- 
lic pn-ss. The cukes arc roughly broken up, and 
sent in baskets to the granulating-mil/, where the 
jK>wdcr is again broken down into grains, the si ze 
lieing regulated by sieves. The floor is covered 
with hides fastened down with copper nails, and the 
mill can Ik? started or stopped by a rope passing 
through the wall, which is Ijomb-proof. The powder 
is then dried, by heat, in the storing -room, which 
is flanked externally by traverses (mounds of earth 
thirty feet thick), to confine explosion, should it 
happen, os much as possible to one house. Lastly, 
the powder is sifted in the dust iny -house, when; the 
sieves revolve with great velocity ; the dust escapes 
through the meshes, mid the gunpowder is drawn 



off* through a sort of tap, into barrels, for packing. 
The finest powder is glazed by black-lead bring 
shaken up with it ; but cannon jiowder lias not this 
finish. 



The size of grain of gunpowder is varied according 
to its intended me. The finest is known as sjiorl- 
iny, the next rijle, then mvsket, and lastly cannon 
|*>uder. The rapidity of burning is in inverse pvn- 
[rortion to the size of the grain, for very heavy 
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ordnance a much larger grained powder than cithei 
of the above, called mammoth powder, was intro- 
tlnml by the late C<*ncral T. J. Rodman. He also 
proposed the use of n ]>owder conqiosed of small uni- 
form cakes with cylindrical perforations. This lias 
since, under the name of prismatic powder by the 
Germans and Russians, and jxbblc powder by the 
English, been received with considerable favor. 

The use of sawdust, resin, bran, sand, ashes, wood 
shavings, is as old as the w ritings of Siemienowicz, 

1(J51. He remarked, very truly, that they have the 
effect of making the powder- burn more alowly. 
The practice has been again and again introduced, 
in Brazil about 1800 ; by Thurnagel in Germany ; 
Thomaaain and Leblanc in France ; Firzoo in Rus- 
sia. 

Dr. Gale has shown that by the addition of sand 
in certain proportions the powder is rendered non- 
explosive. 

The white gunpowder in vented by Captain Schultze, 
of the Prussian army, is prepared by sawing suitable 
kinds of wood into thin slices transversely of the 
grain. These are then, by means of a manifold 
punch, cut into grains of a definite size and shape, 
which are chemically washed to remove calcareous 
and other non-woody matters, and then treated with 
a mixture of nitric and sulphuric acids, washed with 
a solution of carbonate of soda and dried. In this 
condition the powder is stored away until it is 
wanted for shipment. It may be conaidered as a 
dense form of pyroxyline. The explosive quality 
is imparted by steeping in a solution of some one 
of the nitrates, ordinarily that of potash (saltpeter), 
but for some purposes the inventor prefers nitrate 
of baryta. 

.Another recipe for white gunpowder consists of 
equal parts of chlorate of potash, white sugar, and 
ferro-cyanide of potassium. Mix very cautiously, as 
it explodes by percussion. It is exploded by a red- 
hot body or a drop of sulphuric acid. 

The following table shows the first recorded use 
in making gunpowder of the ingredients stated. 



Charcoal, sulphur, ) 


Tlm4 im- 
memorial. 


Aloes .... 


1869 


Fats and oils 


1871 


poto«a ) 


Lime .... 


1861 


Bituminous coal . 


. 1838 


Phosphorus 


1864 


Bark (morns) . 


1856 


Bisulphide carbon 


1808 


Peat 


. 1856 


Ferro-cyan, of potoasa 


1860 


Cock (burned) . 


1856 


Chlorate of potoasa 


1860 


Lycopodium . 

Horse-dung 


. 1866 
1866 


Carbonate of potsssa 
Bichromate or potoasa . 


1860 

1864 


Sawdust 


. 1856 


Carbasotate of potassa 


1868 


Bugor 


1866 


Axotate of potassa 


1868 


Tan 


. 1858 


Chloride of sodium • 


1866 


Starch 


1858 


Nitrate of sodium 


1867 


Flour . 


. 1858 


Sulphate of sodium . * 


1862 


Bran 


1858 


Potasso- tartrate of so- 




Gam 


. 1869 


dium 


1864 


Cannsl coal 


1831 


Barilla .... 


1864 


Caoutchouc . 


, 1808 


Carbonate of sodium 


1864 


Dextrine . 


1864 


Chlorate of lead . 


1862 


Petroleum products 


. 1804 


Red sulphate of arsenic 


1860 


Lamp-black 
Cutch and gam bier 


1836 


Sulphate of magnesia . 


1862 


. 1886 


Nitrate of strontian . 


1862 


G rah ami to 


1869 


Nitrate of baryta . 


1862 


Paraffine 


. 1869 


Nitrate of lead . 


1864 


Logwood . 


1809 


Nitrate of iron 


1869 


Carbolic acid 


. 1869 


Binoxide of manganese 


1864 


Tannin 


1889 


Cyanuret of sine . 


1864 



Gkm'pow-der-milL Fig. 2346 shows an ar- 
rangement by which several gunpowder rolling-mills 
are driven from a water-wheel n by lievel and spur- 
gears b b e c. Tlie cast-iron or stone rolling-cylinders 
e e revolve on a horizontal axis which is carried 
around by a vertical shaft within the circular 
trough d, into which a charge, usually 75 or 150 



Fig 2346. 




G art powder . - Mill. 

pounds, of the incorporated materials from the 
rolling barrel has been placed. The rollers are set 
in motion, slowly at first, and afterwards more 
rapidly, and kept going three hours for a charge of 
150 pounds, or for a less quantity a proportionately 
less time, a little water being added to prevent 
danger of explosion should the materials become too 
dry. A scraper follows each roller to keep the com- 
position exposed to the action of the rollers. At the 
end of this time the mass has become thoroughly 
in corpora ted, is of a brownish red color, and is 
termed mill-cake. See GUNPOWDER. 

Gkm'pow-der-preea. For pressing mill-cake 
into hard cake preparatory to granulating. That 
illustrated is particularly designed for compressing 



Fig. 2347. 




Gunpo wrier - Press. 



dust-powder into hnTd cakes between upright plates 
which arc adjustably arranged in the box by means 
of a gage-bar. The pressure is applied by a follower 
operated by a horizontal screw. 

Gun r pow-der Fa'per. A substitute for gun* 
powder. Powder-paper consists of paper impreg- 
nated with a mixture of potassic chlorate, nitrate, 
prussiate, and chromate, powdered wood-char- 
coal, and a little starch. The powder-paper is rolled 
into the shape of a cartridge of any required length 
or diameter. It is said that no explosion can take 
place except by way of contact with fire. Also 
that the powder paper leaves no greasy residue ou 
the inside'of the gun, produces less smoke, gives a 
less violent recoil, and is less impaired by humidity 
than gunpowder. With equal charges, by weight, of 
gunpowder and powder-paper, the penetrating 
power of the latrer is 5- 16ths greater than that of 
the former. — “Pop. Science Monthly” x., p. 253. 

Ghin-aearch'er. An instrument with several 
projecting prongs to ascertain whether the bore of a 
gun be honeycombed. 

Gun-stock. The pai-t of a gun to which the 
barrel and lock are fastened. It is usually of wal- 
nut ; in Europe the Juglans regia , in America the 
Juglans nigra. 

Gun-stocks, until the invention of the Blanchard 
lathe, were made by hand in a laborious and tedious 
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manner. This machine was introduced iuto tlxe 
Springfield Armory about 1820. 

A rough chunk of wood is placed in the first of 
the stocking machines, from whence it emerges with 
its sides cut to the proper shape for turning. In 
another machine its butt-end is sawed, and a diago- 
nal line cut at the breech. The third, armed with 
two circular saws, fashions the upper part of the 
stock in its finished form. Another machine re- 
duces the butt to its ultimate shape. Another simply 
planes various places in the sides of the stock as 
|>oints for the working of yet other machines, — an 
operation which is known as spotting. A sixth ma- 
chine performs six distinct items, called grooving 
for the barrel, breech -pin, and tang ; heading down, 
milling , and finish-tjroov ing. The stock is at this 
stAge prepared for the fitting in of the barrel. A 
seventli machine planes the top, bottom, and sides, 
while the eighth and ninth do the sharing and 
bedding for the butt-plates. The next machine pre- 
pares the stock for the reception of the lock. 
Another machine is used to cut for the guards, tc 
bore for the side screws of the lock, and two more to 
make places for tips and bands. After these various 
operations comes the second turning and smoothing 
ot the work ; then the grooving for the ramrod ; 
then the boring for the ramrod from the point at 
which the groove ends. These machine* are each 
provided with a pattern or templet, which m the 
exact counterpart of the cavity or other form to be 
produced in the stock. They are furnished also 
with cutters or borers, which, being placed above 
the stock, are made to revolve rapidly and cut the 
wood in exact imitation of the pattern below. The 
movements of the tool are controlled by a guide 
which is inserted within the pattern. The tool is 
made to revolve by means of small machinery within 
its frame, the latter and all within it moving to- 
gether with both lateral and vertical motions, being 

f overned by the guide, w r hich is connected with it, 
y the aid of very curious and intricate machinery. 
The work of the artisan, when the machine is in 
motion and the stock is adjusted in its bed 
within it, beneath the borers or cutters, is simply 
to bring the guide down into the pattern, and 
move it about the circumference and through its 
center. The cutting-tool follows the movements 
of the guide, and the result is a perfect duplicate 
in the stock of the form in the mold below. See 
Lathe fou Turning Iuiiegulaii Forms. 





Hag' but. An old fire-arm with a stock bent 
down to form a ready means of grasping. An arque- 
bus. 

Hair-trig'ger. ( Fire-arms.) The secondary trig- 
ger of a gnu. Its movement is effected by a very 
slight force, and unlocks a secondary spring device 
railed a lutir, which strikes the tumbler-catch and 
throws the sear out of the notch in the tumbler. 



HaFberd. 1. A weapon formed of a blade on 
the end of a pole. 

This was a common weapon among the Romans 
(falx, falcula), either short-handled like the English 
bill-hook, or on a long handle like the Tudor hal- 
berd. It differed from the cultus in having a curved 
cutting edge. 

Half-bent The half-cock of a fire-lock. 

Half-cock. (Fire-arms.) The position of the 
gun-lock when the nose of the sear is in the first or 
deep of the tumbler. From this it cannot be 
pulled off by tin- trigger. 

Ham/mer-cap A cover for 

the cock of a gun. 



Ham'mer-le&ft Gun. One without exterior 
hammer; usually fired by concealed spring-piu. 
The term may include the needle and bolt guns. 



That shown in Fig. 1298 is by Greener, of Birmingham, 
England. It is shown by longitudinal section. The barrels 
are hinged to the breech-frame in the usual manner, but in- 

Flg. 1298. 




stead of the ordinary gun lock with outride hammers, the 
tumblers A Are made nearly in the form of an elbow lever. 
These tumblers have their upper ends curved forward, and 
are provided with a small rounded point, uhich is arranged 
to strike through a small hole at the center of the breech 
piece instead of the ordinary firing pin. The lower front 
portions of the tumblers A are extended forward in the form 
of a Hat arm, and these arms are curved laterally inward, so 
that their inner ends nearly meet at the center, each arm 
terminating with a small rounded projection on its lower 
side. The tumblers are in a recess which also contains the 
mainspring. (Referred to lu the plural, as the gun is double 
barreled.) 

To one of the projections in rear of the joint is pivoted a 
pendant C , which plays loosely in a vertical slot in the cen- 
ter of the front arm of the breech frame, directly in front of 
the converging arms of the tumbler*. This pendant has a 
hook-shaped projection which engsges unebr the front ends 
of the arms of the tumblers, so that when the rear ends of 
the barrels are raised the hook raises the arms of the tum- 
blers far enough to permit the dogs £ to engage in a notch in 
the tumblers, thus automatically cocking the arm, 

To hold the hook C back far enough to engage with the 
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arms of the tumblers, ■ pin extendi through a projection on 
the under side of the barrels. The triggers operate upon the 
rear arms of the dogs for firing the arui. 

Ham'mer -spring. The spring of the hammer 
in a gun-lock. Its parts are the play -side, stud-side , 
the tum> the flower 9 the stud, the eye ; through the 
latter passes the rod of the spring-pin. 

Hand. (Fire-arm.) The part of the stock 
gripped by the hnnd, and which may be either 
straight or pistol-dipped. 

Hand ‘apt k> rim (Artillery.) The thimble on 
the trail transom of the goo. for the handspike by 
which it is maneuvered. 



Hausse. A 

lifting breech- 
sight of a guD. 



Tig. 1329. 



Figs. 1329, 1330. 

1331, ahow that of 
f he MauAer r i fl e, 
t h e piece adopted 
by the German 
government. It ia 
Abort and at the 
same time adapted 
for long range fir- 
ing. Hausse (Small Leaf Lifted). 

It comprehends 

the following disposi* ^ Tig. 1330. 

tions and range : — 

Nick on the breech, 

200 meters. 

The small rear leaf 
lifted (Fig. 1329), 300 m. 

The small leaf folded sZgjk 

down and the fonvard 

hnusse raise 1 the but- ■■ 

tom I33i>), mm 

400 meters. 

The slider raised so 
lower end corre- 
spends with figure 6 ” 
on the left, 600 meters. 

Slipping to mark “ 6,' f 
600 uietcra. 

And so on up to 14 10 11 ^ 

(Fig. 1381 ), 1,000 meters. S(V 

.0“: ?“*“ I F <™" d 

the slider, the laiter be- r . 



ing slipped down. 

The bottom of the up- 
per opening. 1,100 m. 

The top of the hausse, 
1,200 meters. 

The slider lifted to ex- 
pose “ 13 0 on the right, 
1,300 meters. 

And soon up to “ 10 ?? 
nicteis, which is 
the position shown in 
Fig. 1331, which is shown 
a* set for 1,000 or 1,000 
meters, by using the 
lower or the higher 
notch, for the respective 
distances* 

Other forms are given 
under Sight. 



Fig. 1881. 



Hausse (Slider Raised). 



HMl PUta. (*Vr«-<im.) Thc aoW or .Ul- 
eton |>Utc at the bntt-end of Iha stork. Sometime* 
the lop noil bottom are merely tip****. 



Hobbit. (Ordnance.) An old form of mortar of 
six or eight inches’ lwre, mouhted on a carriage. 

Hot-shot. Cannon-balls made red hot in a fur- 
nace in order to fire wooden structures into which 
they are thrown. 



rig. 1388. 




Spanish Howitzer. 



How'it-ser. A cannon, differing from ordinary 
guns in being shorter and lighter in proportion to 
its bore, and used for throwing hollow projectiles 
with comparatively small charges. A 6-udr. gun 
weighs 100 pounds more than a 12-pdr. howitzer. 
Their charge of powder for a 12-pdr. field howitzer 
is $ pound of powder ; that for a 12-pdr. mountain 
howitzer is | jKmnd of powder. A smaller chamber 
at the bottom of the bore receives the powder. 

a, mountain-howitzer. 

b, field-howitzer. 

e, 6iege- howitzer, model of 1850. 

d, the siege-howitzer, 1861, baa a chamber the 
Lze of the bore. See Mountain-howitzer. 




I 

Im-pres'sion Ma- chine'. ( Cartridge . ) A 
machine for making an impression in the head of 
the cup, which is done by a horizontal die pressing 
it into a pattern, so that, when vented, the holes 
will not be on the top but on the side of the impres- 
sion. 

In-cen'di-a-ry Com 'pound*. Greek-five, said 
to be the invention of CaUinicus of Heliopolis, in 
Syria, in the seventh century. It was first used 
ujion the Saracens' ships. It was blown out of long 
tubes of copper, shot oat of cross-bows, ami pro- 
jected in other ways. It burned on water, and dif- 
fused itself on all sides. 
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The composition of Greek -fire was kept as a state 
secret in Constantinople. It is believed that it con- 
tained sulphur and nitrate of potash mixed with 
naphtha. See Gbebk-fiuk. 

The Arabs had an iuccii'liury composition formed 
of sulphur, saltpeter, an<i sulphide of antimony, 
mixed into a with juice of black sycamore, 
liquid asphaltum, and quicklime. 

The French engineer Che vail ier, about 1797, iu- 
vented a compound which would burn uuder wa- 
ter. 

Shells, charged with this or a similar substance, 
are said to have been found on some of the ships of 
the French ilect which earned Napolcun and his 
army to Egypt, and were afterwards taken or de- 
stroyed by Nelson at the battle of the Nile. 

Rock-fire is one of the best known modern incen- 
diary compositions ; it burns slowly, is difficult to 
extinguish, and is used for setting fire to ships, 
buildings, etc. For putting in shells it is cast in 
cylindrical paper cases, having a priming in their 
axes. 

Rock-fire is composed of rosin, 3 parts ; sulphur, 

4 ; niter, 10 ; regulus of antimony, 1 ; mutton-tal- 
low, 1 ; turpentine, 1. These are combined by pul- 
verizing the sulphur, niter, and antimony separately, 
mixing them by hand, and passing them through a 
sieve ; the tallow is incited over a fire, the rosin is 
then added, next the turpentine, and afterward the 
other materials ; the whole lieiug thoroughly incor- 
porated by stirring with spatulas, and great care 
being taken to prevent its taking fire. When the 
composition becomes of a brown color the fire is per- 
mitted to go down, and when sufficiently fluid is 
poured into the paper cases. 

Niepce experimented upon the effects of potassium 
and benzole, and ascertained that 4 gramme of po- 
tassium in 300 grammes of benzole would spontane- 
ously ignite ou the surface of the water, burning and 
spreading over a considerable surface. Petroleum 
may be substituted for benzole. A solution of 
phosphorus or chloride of sulphur, in sulphuret of 
carbon, also spontaneously ignites on exposure to the 
air. 

In-cen'di-a-ry-shell. A hollow projectile 
charged with incendiary’ composition, and designed 
for setting fire to buildings, ships, and other objects. 
Hollow balls, filled with fire, appear to have been 
among the earliest projectiles used in warfare after 
the introduction of the Greek fire, though these were 
not fired from cannon j but descriptions are given of 
balls of fire used by the Saracens in Spain, which 



seem to correspond closely with modern incendiary- 
shells. The use of incendiary compounds ap 
have gradually become obsolete, as 'we hear 

■ I • # .1 • % . a a. _ J a 1 



appears to 
ar little or 



nothing of their employment until toward the close 
of the eighteenth century, hot shot being used as a 
substitute. 

About 1797, Chevallier, in France, invented an 
incendiary compound, which aeema to have been 
tried to a limited extent by the French government, 
for filling shells. Since then, many inventors have 
exercised their ingenuity upon this subject, the 
principal object being to obtain an inextinguishable 
composition for charging shells, to be ignited either 
by time-fuse or by percussion. 

The only shells of the incendiary kind generally 
recognized in modem warfare are Carcasses (which 
see). 

In-oor'po-ra'ting Mill- ( Gunpowder.) A 
mill on the Chilian principle ; two-edge wheels re- 



volving in an annular pan. The materials are 
ground in water ; say 1 gallon to the hatch of 50 
pounds from the mixing-milL 



Bee “Ordnance Report” 1879, Appendix I., Plate II., Fig. 
6, and description on pp. 99-101. 

For gunpowder, Br * “Engineering ” xxv. 87 



In-crease' - twist. {Rifling.) A ii fie -groove 
which has an* increased angle of twist as it approaches 
the muzzle, sllowiug the projectile to be easily 
started and giving it an increased velocity of rotation 
as it proceeds. 

Hitting was known in the seventeenth century ; 
its inventor ami date being unknown. Mere 
grooved barrels, without spirality, were used two 
centuries earlier. 

The increase twist is credited to Tarnisicr, and 
dates but a few years back. 

j 

Jack r 6t-ed Gun. (Ordnance.) One strength- 
ened by bAnds fitted or shrunk on to the tube 
proper. It is now a common mode of making ord- 
nance ; a good instance may be seen in the Broad - 
well gun, * u Ef^incerinfjy il> xxi. Ifi. Also the Arm- 
strong cun, 

Jelly Pow'der. ^ So called from its resem- 
blauce to calf'a-foot jelly. It consists of 94% or 
95% of nitro-glycerine and 5% or 6% collodion cot- 
ton, so mixed as to assume a gelatinous form. It 
is tough, but can be easily cut with knives or shears, 
and applied to cartridges and balls. It is water- 
proof, acts in the same way as dynamite, but is 
at least 50% stronger, and does not possess the 
great defect of the latter in parting with its nitro- 
glycerine when damp. — Nobel. 




Lan'oaa-ter Gun. A cannon with a twisting, 
slightly oval bore and conoidal projectile. 

Lan'OM-tar Rl'fle. One with an elliptic rifling, 
the bore being slightly oral in sec tion. The twist 
is one turn in 32 inches, which is the length of the 
barrel ; bore,* -498 inch ; eccentricity, .01 in half an 
inch. The lateral expansion of the bullet onuses it 
to fill the bore, length of bullet, 2 h diameters with 
a windage of 4 thousandths, and has a paper patch, 
— the first of its kind. Named from the inventor. 

Lance. 1. (lf r cajxm.) A weapon consisting of 
a long shaft with a sharp point, much used, partic- 
ularly before the invention of fire-arms. It was the 
principal weapon of the Macedonian phalanx, and 
the Roman infantry were armed witli it as well as 
with the ptium or javelin. 

In the Middle Ages it was held in the highest re- 
pute by knights and men-at-arms who formed the 
main strength of European armies ; it was gradually 
superseded by the invention of gunpowder. 

The lance ustil by knights of the Middle Ages was 
of a peculiar form. Near the lower end the shaft was 



Lance-buck'et (Cavalry.) The shoe in which 
the butt of a lance is curried by the troopers of cer- 
tain bodies of cavalry. 

Lead'ing-rod. One used in draw- boring and 
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polishing the bores of rifle-barrels. 

Leaf Sight. A form of sight having a hinged 
plate, known as a leaf, and erected 
for use, but lying flatly on the 
barrel for safety at other times. 

Light-balL (Ordnance.) The ordinary light- 
ball, which has been in military use for centuries, 
consists of a canvas sack of elongated *ha(>e, filled 
with a combustible and illuminating comjiosition. 
It is used for lighting up works in sieges, and also 
for discovering the position of an enemy ; in the 
latter case it is charged with a shell to prevent 
its being approached, and is fired from a piece of 
ordnance. As from its position on the ground it 
can illuminate but a limited area, parachute light- 
halls have been proposed. That of Sir William 
Congreve was to tic attached to a rocket. General 
Boxers light-bali was adopted into the British ser- 
vice in 1850. It consists of a mass of sulphur, salt- 
peter, and red orpiment, inclosed in a hemispheri- 
cal case of tinned iron, which is attached by chains 
and cords to a large calico parachute that is com- 
pressed into a similar hemispherical casing, the two 
forming a sphere, having an annular depression sur- 
rounding it. A second tinned-iron ease fits over the 
first, and has a fuse communicating with a train of 
quickmatch in the annular groove before mentioned, 
anil also with the bursting charge. This projectile 
is fired from a mortar. 

Lig'nose. A Silesian blasting powder made of 
woody fiber charged with nitro-glyeerine. 

It is very light ; burns slowly in a loose state ; does not 
explode in contact with open fire ; is three times as ftrouf as 
an equal weight of black blasting powder, and less than one 
third the price. Mentioned in tne “ Deutsche Industrie Zei - 
t miff.” Made at Kieltsh by Baron ron Truuschhler Fa Ike n- 
stein. 



Load's r. An instrument for re-loading car- 
tridge shells (Fig. 1617.) 

The instrument a has a prop for the shell and a plunger for 
the loading, the pressure being giren by approaching the 
handles in manner of a force pe. 

6 is a powder or shot rammer, and at one end has a point 
which may be employed to dislodge the spent percuaaioo 
shell 

a and 6 are manifestly not intended for the eaxne shell, 
a is shown compressing the bullet Into a 

sheU. 

Fig. 1617. 




Cartridge Loaders. 

Loading Plug. A rammer for 
loading shells, which can also be used 
for extracting the caps from the spent 
capsules by changing ends with the 
removable head, b Fig. 1617. 
Loading Ma-chine f . (Cartridge.) A ma- 
chine for loading the shells of cartridges. The 
shells are fed in on a revolving wheel ; 72 grains 



of powder are let in from above by a funnel from 
the can, and on revolving farther the bullet is 
pressed into the neck of the shell 

Look-hole. The recess in a musket-stock to re- 
ceive the lock. 

Lock-screw. The screw which fastens the gun- 
lo.’k to the stuck. 

Long-bow. (Weapon.) A bow 
the bight of the archer, formerly used 
in England. See Bow, 

Loop. (Fire-arm.) The projection under the 
barrel to which the fore end is fastened. 



2. ( Cartridge.) A machine in which the bullets 
after being trimmed are waxed so ns to clean the gun 
when tiring. They are covered with Japau wax, 
which is in a vertical tube regulated by a heavv 
weight keeping it against the bullets which are fed 
in on a wheel. The bullets are pressed out carry- 
ing so much wax with them, bee Caktkidgk. 



Lump. (Firearm.) The iron piece soldered 
on to the barrel, and which descends into the ac- 
tion (in break-joint breech-loaders) where there is 
a recess prepared fur it. 




1. (Weapon.) A mallet, hammer, or 
slung-idiot uard in the Middle A get to oppose warriors 
in armor. It had many forma : a simple iron club ; 
a spiked dub ; a pointed hammer ; an iron-apikrd 
ball chained to a handle a boat 2 feet long. The 
latter were called morning a taro hy the train-ban da 
of London ; a grim pleasantry. 

soldiers used 1 



The Assyrian soldiers 



wooden dabs knot- 



ted with iron.” — Herodotus, VII. 63. 

The bent maces (iimtn) are found in the old Egyp- 
tian pictures, and axe yet common in Africa and 
elsewhere. 

In the times of the Plantagenets the mace was 
need in battles and tournaments, and was superseded 
by the pistol in the time of Elizabeth. The maee is 
•till retained among the Turkish cavalry. 



Ma-chine' Gun. One in whirl] i lie loading 
and firing arc executed hy mechanical means; the 
power I icing usilully applied by means of a hand- 
crunk. 

K. B. Hotchkiss's revolving cannon consists of f> steel bar- 
rels of 1 . W caliber, grouped alioui a hori/onml shnlt, anil 



Kip. Tii47. 




Hotchkiss Can ft on, He voh'»r. 

revolving in front of a breech-block, which h;\< opening* to 
receive the cartridge and empty shell. The punner, by turn- 
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Fig. 16*8. 




Gardner Marhnte Gun. 

j |,«r fi crank extending from the stationary breve h, causes the 
sh?ift and barrels to revolve*, and, while this rotation is in 
progres-, mechanism i< operated which shove* fixed ammu- 
nition into the rear nf each barrel, and then, as the loaded 
barrels continue llicir revolution, a spring plunder strikes each 
cartridge in succession, and each barrel is thu* discharged 
in turn. The projectile* un» percussion conic n L shi lls, 
weighing about one pound curli, and the rapidity nf fin* h:is 
exceeded HM) shots per minute. As each shell on striking 
hursts into an average of 17 etlective piu* cs, the-ahove vol- 
ley is equal to 1,700 bullet, striking within an area of 2»«h 
K. ■ nit n> fret in the above period of time. The range far ex - 
lewis rliaL of any small arui. The revolving cannon is made 

by the inventor for the French government at Sfc. Denis, 
near Paris, and is stated to be effective and accurate a: o,UUU 
yards. 

The Gardner machine gan (Fig. 1043) is mounted upon 
tripod or upon carriage ; is automatic, transferring the car- 
tridge from the feed-port to the* barrel, firing, extracting, 
and ejecting the empty shell, consecutively to each barrel. 
The barrels are btutiouun. The mechn nvms for feeding 
ant’ firing each barrel are independent ; those for loading 
cartridges and ejecting shells are positive. The cartridges 
arc /ed automatical! v from a vertical magazine: the move- 



ment* are derived from a hami-crank. The gun has trav- 
erse motion on its vertical axis in the stand, and adjustment 
for altitude by hinge and screw. 

The Taylor machine gun has 12 barrels of 2 ;/ caliber, each 
having a magazine capable of holding 12 cartridges. The 
magazines revolve, the loading is automatic, and the gun 
worked by one person by means of t.he lever on the tail- 
piece. 

The EaUey gun has a circular cluster of parallel barrels, 
anil is worked by a revolving crank, the cartridges descend- 
ing in a case which is stuck into the hopper so as to feed 
automatically. It has one lock, made in two pieces, which 
works all of the barrels. __ 0 

See a*so Parkhur$t f s machine gun. Patent No. £28,* u. 

PancelP s machine gun consists of 10 steal barrels of A 5" 
caliber, arranged parallel to each other in a metallic frame. 
From center to center of the outer barrel is 5P. Each barrel is 
charged separately from & magazine containing 50 rounds o! 
ammunition. The charging, firing, and extraction of ex- 
ploded shells are all accomplished by the turning of one 
crank, at each revolution of which the whole 10 barrels are 
discharged, emptied, and reloaded. A system of cog-wheels 
connects the firing crank with an automatic traverse. 

It differs from the Gatling gun in the simultaneous load- 
ing and firing of 10 barrels, the latter loading each barrel 
through the same magazine aperture and firing but one shot 
at a time, though with almost incredible swiftness. 

The Requa battery baa 25 barrels lying horizontal and 
parallel on a carriage. It is a breech-loader, and tbe barrels 
are fired simultaneously. 

The arrangement of the barrels is similar to that of tbe 
“infernal machine ” of Kienchi, with which he fired upon 
Louis Philippe and his staff, killing several persons, but miss- 
ing the king. In Fieschi’s device the barrels were separately 
loaded, laid on a bench, clamped, and a train of powder 
laid over the touch-holes 

In Requa** battery the paper cartridges are driven into all 
the barrels simultaneously by a sliding breech-block trav- 
ersing at the rear of the whole platoon, and operated by a 
lever. Priming leads to each of the cartridges, and the 
charges are fired by a cap. 

Two forms of the Taylor battery gun have the horizontal 
parallel (or converging) arrangement of barrels. 



Fig. 1649. 



r-ni.i.ii! 





& 




^Taylor Machine Gun. 
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Mag'a-zine' Fire-arm. One containing a sup- 
ply of cartridges, which are automatically fed to the 
chamber at the rear end of the barrel. There are 
several types. 

1. Those in which the magazine is a tube below the 
barrel, as in the Winchester, the Ward-Burton, etc. 

2. Those in which the magazine is in the stock, 
as in the Spencer, Meigs, and others. 

3. Those in which the magazine is a separate piece 
attachable to the gun when required, as in the El- 
liot carbine, the Gatling battery-gun, etc. See 
Battery-gun. 

The Marquis of Worcester (d. 1667), in his “ Cen- 
tury of Inventions/’ refers to an 4 4 often -discharging 
pistol/' but does not descrilic it. In 1575, several of 
sucharms were stored in the Tower of London. Porta, 
in his “Natural Magiek," 1658, S]*aks of a great 
brass gun, or hand-gun, which may discharge ten or 
more bullets without intermission. The idea is to 
load with jiowdcr and shot alternately, until the 
barrel is full ; an intervening “dark iiowder" gives 
an interval between the firing of the separate charges, 
so as to avoid the simultaneous explosion and the 
results which would very certainly follow. 

Most of the ancient repeatiiig-guns were maiiy- 
cliambered revolvers, and not what we term maga- 
zine-guns. Sue Revolver. 

The Henry or 44 Winchester ” rifle will fire sixteen 
shots without reloading, and the gun is cocked by 
the same movement of the guard that opens and 

closes the breech ; the exploded cartridge? lieing with- 
drawn ami a fresh one supfflied at the same time and 
by the same movement.-. The copper cartridges, 
fifteen in number, arc pluccd in a tube extending 
the entire length of the barrel on its under side, 
from which they are fed into the gun by the opera- 
tion of the lever-guard, a spiral spring forcing back 
the cartridges as fast as they are used up. The piece 
has been fired fifteen times in has than ten seconds. 
187 shots were fired in 3 minutes and 36 seconds, 
not including the time required to replenish the 
magazine; and, including the time thus employed, 
120 loads were loaded and lired in 5^ minutes, — 
1,040 shots being fired without cleaning or impairing 
the gun. See Y Y\ Plute'XVlI I., Fike-akm. 

Fig. 3020 shows a longitudinal section of the 
brcccli and working parts of the magazine, with a 
cartridge on the carrier ready to l>c fed to the firing- 
chamber. 

The Ward-Burton arm is on the bolt system. A 
supply of cartridges is curri<*l in a tul>e a benmtli 
the barrel. These are led backward by a spiral 



in the bolt and compressed in the act of closing, dur- 
ing which, also, the carrier is forced down to receive 
a fresh cartridge from the magazine. 

Projecting from the face of the bolt is seen the 
point of a spring hook, serving to withdraw tin* 
empty shells from the chaml>er, ami also the end of 
the ejcctor-pin, which strikes them from below when 
withdrawn, and throws them clear of the gun. Near 

the head of the bolt is seen part of the sectional 
screw, which engages with a corresponding section 
within the gun when the piece is closed, and the 
handle turned down into place, nnd so supports the 
bolt against the force of the discharge. The maga- 
zine holds eight shots, which may l>c fired in about 
nine seconds ; their issue may be cut off by a sliding 
piece ; the arm may then be used as a single loader, 

(as shown in Plate XVII., opposite page 852), hold- 
ing the magazine in reserve. 

The Swiss magazine- rifle (shown on Plate XVIII., 
opjmsitc page 853) has the ls>lt feature, of the Ward- 
Burton, and the. cartridge-loader of the Henry, so 
well known as the “ Winchester." 

The Spencer has a tube containing seven oopjier 
cartridges pineal lengthwise in the stock, from 
whence they are forced, one at a time, into tin* bar- 
rel, by merely moving the lever-guard forward ami 
back, — the shell of the exploded cartridge being 
removed by the same ojieration. The gun in then 
rocked and find in the usual manner. This gun 
was more extensively introduced into the army, dur- 
ing the late civil war, than any other of its clast, 

and is, therefore, very generally known. It ia shown 
at F t Plate XVI. 

The Cullen magazine-gun (Fig. 3022) has a revolv- 
ing cartridge-carrier in the stock, which contains 
four sets of cartridges, ten in each set or column. 
As one column is exhausted another comes in place, 
so that forty allots may be fired without reloading. 

The operating mechanism is connected to the trigger- 
guard, which works as in the Spencer. 

The Meigs magazine-gun, made at Lowell, Mass., 
contains five columns of ten each, or fifty cartridges, 
which were fired before the Austrian Military Com- 
mittee in 16 seconds, and repluced by another maga- 
zine in a few seconds. The bieeeli-block rises nnd 
fulls by a backward and forward sliding reciprocation 
of the trigger-guard. When one line of cartridges 
is expended, the magazine is rotated on its axis by 
a spring bringing another line of cartridges in line 
with the feeding arrangement. 



spring. Tlie gun is 
ojHjiied by raising the 
handle b of the bolt and 
withdrawing it. As the. 
holt is fully drawn back, 
it strikes the upright 
arm of the carrier, shown 
by dotted lines (at 
on the tray c formed 
by the lower arm of 
which a cartridge has 
been fed bv the action 
of the. spiral soring in 
the muga*iue-tul)e. The 
motion of the bolt brings 



Fiji. 3020. 




up this tray, so that, when pushing forward the bolt 
again to close tin* piece, the cartridge may l>e driven 
into the chamber <f t where it is fired by the action 
on a heavy m edic, or pin of a spiral spring contained 



A number of magazine-guns carry cartridges in the 
stock, linked together like sausages, which arc cut 
apnrt as they are used. Sec classification list under 
Fire- aism, pp. 854-862. 





Magazine- Ri/t. 



HntrAkix.% Repfatiri" Anft. 



^ — 

Mag' a- line' Gun. A gun containing a sup- 
y of cartridges, mechanically furnished to the 



ply of cartridges, mechanically xnrnianea to tne 
chamber of the barrel, seriatim. 

The Hotchkiss repeater is a holt and needle mag- 
azine gnu. The magazine in the butt contiuux six 
cartridges which arc forced forward by a spring. 
The gun is shown iu Fig. 1650. 

The cartridge* are inserted one at a tiaic, to the number of 
five, pro-log each backward Into the chamber until a click 



is heard, due to the head of the cartridge passing the car- 
tridge stop. A siith may be placed In the chamber. To 
load, turn the bolt and retract if. The ix»l 1 engage* a car- 
tridge, and the return motion forces the load info tin* cham- 
ber mid cork* the piece- -The piece has tlie usual 4 motions : 
Twist, draw, return, lock. The cocking being automatic, the 
piece is ready to Hie 

Lieut. A. 11. Kutfrtell'B (U. S. Army) magazine 
gun is shown in Figs. 1651,1652. The magazine 
is at the side and can !>e filled whether the piece he 
loaded or unloaded, the opening for insertion of the 
cartridge being accessible at all times. 

The hauling i * on the bolt system, bu» no turning of the 
bolt is iv- nun'll. Pig. 1051 showy the lu.lt pushed forward 

Fig. 1651 




■lightly, forcing before ita cartridge just introduced into the 
receiver from lilt* magazine L, which hold* 5 or 6 cartridges, 
side by side. The magazine in at the side of the receiver nnd 
extend® downward to the bottom of the trigger guard. The 
mouth of tho magazine 1* nt tlie side of the receiver, and the 
cartridges nre forced upward bv a spring so as to bring them 
hi <iM'«V’gdim to the action of die bolt. A spring-gate pre- 

Kig. Uio2. 



■ ™ 

. .V .'1 

* k sr. - * 



\mW 







tti/sseW* Magazine Gut}. [EUralion.) 



UtfsxrU's Ma^aztn^ Gnn. ( Section tlmtu%h bami mvl bolt.) 

▼ents tlie esenpe of esu'trk1gi*s except to the receiver, while 
it allows them to lie inserted sidewise into the magazine from 
without. They may be inserted singly, or the magazine may 
he filled quickly from u cartridge-box applied to the mouth 
of the magazine, the cartridge* being forced in by the finger, 
the gate ot the magazine > ielding to the pressure from above 
and closing after the cartridges have entered. 

The action of the bolt is rectilinear. It is drawn out by a 
handle which unlocks a pivoted catch-piece, to free the 
bolt, and relocks the piece C wlmn the bolt is thrust horns 
In loading. The forward motion of the bolt com pr es s— the 
firing spring and the trigger catches iu the book of the 

firing pin. Tho breech mechanism is simple, and the opera- 
tion requires merely a forward nnd back motion of the hand. 

See also Trab**s magazine gun, patents Noa. 223,414; 
223.^60. 

Report of trial of magazine arms fur the French navy : — 

“ The French authorities have recently made a careful trial 
of repeating nrmx with a view to adoption should one be 
found which, while serviceable in other respects, fulfilled 
thu following conditions, which were put forth in March, 

“ (i.V To fire the regulation metallic cartridge of the army. 

7 41 (2.) To have the 
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Bamo trajectory and 
the fame accuracy a* 
the rifle model, 1874. 

“ <3 . ) So conutructcd 
as to be used as an 
ordinary tingle phot 
arm, or, in other 
words, to admit of passing quickly and simply from single 
shot loading and tiring to relenting, and rift versa. 

“(4.} To be strong, not requiring too tender care, not to 
be exposed, from a breaking down of the repeating mechan- 
ism, to iuiMTvic(*akbli‘nesR u* a single shooter; to be dis- 
mounts, cleaned, and remounted without difliculty. 

“On -March 28, 1877. the minister approval of this pro- 
gramme. and on September )4tb he seut orders to Cherbourg 
to experiment with three t> pes of repeaters, w ith detailed in- 
HtrmdionN as to the trials. These three arms were : — 

■'ll.) The Hou.h kiss. .. /•>., xhu Kfopntsckek. 

“ (-1. 1 The Era”. 

To these f hree the board confined themselves. 

41 Tin* result of these trials showed that the magazine of 
the I f of r lik is.- was ino>t quickly charged. The lliitchkiss 
Also fires in of rapidly ; both in repenting mid single shot fire 
flu* Kroj>ntschck was not far behind it. The King does not 
seem to have been well understood and tnauipulaicd by the 
men. 

Trie Kropatschek — modified — will, eight cartridges in it# 
magazine heat the Hotchkiss which had only six, while the 
Krug with nine cartridges was h.-st of all. The lime neces- 
sary to discharge this latter nnnV magazine of nino round* 
was 24. BT> seconds, in which time the Kropatschek hndon nn 
uvenige tired 8.9 cartridges |*r nun. and the Hotchkiss 7.9 
starting w ith the magazine closed : with the magazine open 
2o seconds were occupied, in which rime the Krug fired 9, 
the Kropatschek 9.3, and the Hotchkiss «.2o rounds on an 
average. Single shot fire proved U tter Mian recharging the 
magazine and repeating contimiall.v. The minimum times 
taken to lire oft the magazine*, at thu conclusion of the ex- 
periment*, when the men wire expert, were as follows: 
Hotchkiss, fl rounds, in HiscemiJs : Kroputsclu k, modified, 8 
rounds, in 14 second* ; Krug, 9 rounds, in 17 seconds ; giving 
an average time )**r round of 1.06, l.7f», and 1.8$ teromlif re- 
spectively. 

“ finally, it was concluded that the Hotchkiss rifle is the 
easiest und quickest in charging the magazine* ; then the 
Kropatschek: and last, Krag. As to rapidity of fire, the 
Hotchkiss nml Kropatschek an* about equal. Ijirgc maga- 
zines have a great ads an rage ; the magazine once empty, it is 
best not to attempt to refill ir till leisure gives the opportu-. 
nity.*' — “ Kn^inttr.'- 1 

Match-lock. The form of gun-lock which pre- 
ceded the wheel-lock and the flint-lock. It had a 
match, whence its name, which was presented to the 
priming. Still used in some parts of Asia. See 
Kevolvek. 

Mar'tin’s Sheila. (Ordnance) Cast-iron spher- 
ical shells, lined with loam ami cow-hair and filled 
with molten iron. Used as an incendiary shell. 

Mealed Pow'der. Gunpowder pulverized 

treating with alcohol. 

Me-tal r lic Cartridge. One in which the. charge 
is contained in a metallic capsule, in contradistinc- 
tion to the paper cartridge. See Cartihdhe. 

Minle-bul'let Invented at Vincennes by M. 
Minie about 1833. See Bullet, c, Fig. 969. 

Mi'trail-leur'. {Fire-arms,) A French form of 
battery-gun which is loaded at the breech, by a 
block containing pockets for a number of cartridges. 
These are fired consecutively or in a volley. Charged 
plates are kept in reserve. 

The object is to obtain greater accuracy and 
range than are attainable by the case or canister 
shot, discharged from cannon. These are contained 
in an envelope which is ruptured either by a burst- 
ing charge within or by the force of projection, and 
have consequently a tendency to scatter over a con- 
siderable area. The mitrailleur, or machine-gun, 
ou the contrary, sends a large number of small pro- 
jectiles independently, and with precision, to a con- 
siderable distance. 

The infernal machine with which Fieschi attempt- 
ed to assassinate Louis Philippe in 1835, and suc- 



ceeded in killing eighteen persons, including Mar- 
shal Mortier, and wounding a large number of others, 
besides severely injuring himself, was one of the ear- 
liest attempts with which we arc acquainted for 
producing a simultaneous discharge from a number 
of gun-barrels. These were arranged side by side 
on a bench or stand, and tired by a train, much as 
in the mode of firing barrels in a proving-house. 

That first tried in the French service was made 
by removing part of the breech from a brass field- 
piece and inserting twenty-five rifle-barrels, ojnm at 
both ends, into the bore ; these extended back, so 

that their rear emls were Hush with the face of that 
part of the breech in front of the opening, into which 
was inserted a case having a number of cylindrical 
openings equal to that of the barrels, and filled with 
cartridges ; from these, by means of an equal mim- 
Ikt of plungers operated by a hand-screw, the car- 
tridges were forced into the barrel* ; the. charging- 
c;i.se was then removed, and replaced by a tiring- 
block provided with a lock and pin for each car- 
tridge, by which they were successively fired on 
turning a cylinder in the firing-block. 

A later form of the weapon is shown in Fig. 3183. 
It has 37 barrels, and ammunition- chests alongside 
the gun on the same axle. The 37 cartridges, in- 
tended for one. charge, are contained in a small lx)x. 
A steel plate with corresponding holes is placed ou 
the open box, which is then reversed, and the car- 
tridges fall points foremost into their respective 
holes. They are prevented from falling through 
by the rims at their Imses. The loaded plate is then 
introduced into the breerli-siot, ami when the breech 
is closed by a lever, a number of steel pins, pressed 
by spiral springs, are only prevented from striking 
the percussion arrangement in the cartridges by a 
plate in front of them. When this case is moved 
slowly by a handle, the cartridges are liivd one by 
one. If the plate be: withdrawn rapidly, they fol- 
low each other so quickly that their discharge is all 
lillt simultaneous. 

The projectile weighs 37 grammes, or a little over 
ail ounce. The charge of powder is from t>- to 8 
grammes. The last amount is that counseled by the 
inventors. 

The mitrailleur of 37 barrels weighs 180 kilo- 
grammes, or 400 pounds, without the carriage, andean 
1* worked by two men. It was found, however, at 
Vienna, in December, 1369, that to obtain the most 
rapid firing, or 481 balls per minute, five men were 
necessary to work the piece. 

The front carriage contains from 48 to 56 boxes 
for loading, and the two caissons hold ] 6 breech- 
plates furnished with cartridges. The mitrailleur 
is, therefore, provided with 2,368 cartridges; and 
a battery of 8 mitrailhuirs cun hurl on an attacking 
column 3,843 effective projectiles per minute. 

Another form of battery-gun employed by the 
French in the war with Germany consists of a series 
of barrels arranged side by side, ’the muzzles slightly 
diverging, and loaded at the breech by means of a 
rectangular breech-block containing ivvo rows of 
chambers, one above the other. The cartridges arc 
inserted into the upper row of chanilxws ; the breech- 
block, which turns ou an axis, is partially revolved, 
bringing the loaded chaml>ers in line with the bar- 
rels, and the machine is fired, while at the same time 
the empty row of chambers is loaded ; and these op- 
erations are repeated continuously. The machine 
was intended principally for defending the Hanks of 
a column or line, or the angles of a square. It has 
no carriage, but is mounted upon a light frame of 
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Fig. 3183. 



initially through the 
'Hie front view shows 



a vertical position, is attached 
rigidly to a sleeve, which has a concentric reciprocat- 
ing movement of about 90% ami imparts a longitu- 
dinal movement to the breech-block ami eascahel by 
means of studs projecting from the interior of th 
sleeve into spiral grooves m the sliding breech. The 
charge-block being inserted, the handle, is drawn 
down into horizontal position. The rotation thus 
imparted to the sleeve closes the breech -chamber, 
slides the breech forward, pressing and locking the 
block firmly against the rear of the him Is, and, by 
means of plungers projecting from the front of the 
breeeli, forcing the cartridges 1 
block and into the barrels. 1 
the ami with its breech closed in readiness lor tiring. 
The discharge may be effected simultaneously in all of 
tlu* barrels by depressing the longitudinal lever which 
projects backward from the breech, ami carries a pawl 
adapted to catch and .suddenly release a sliding 
hammer concealed within the cascahcl. The ham- 
mer is then driven forward by springs, striking all the 
firing- pins at once. The barrels can be discharged 
in succession by means of the crank shown at the 
side of the breech. This crank rotates a tappet or 
cam-wheel arranged to retract and release all the 
firing-pina in succession. The barrels are arranged 

in concentric circles at back, but diverge slightly 
forward so as to spread the hre in a horizontal plain'. 

The empty cartridge-shells are held by the charge- 
block and withdrawn with it. 

Morn'ing-star. A weapon used in ancient times 
and as late as by the train -bands of London, in the 
time of Henry VIII. It consists of a ball with 
spikes, united by a chain to a staff. 

Mor'tar. A short gun with a large* bore, 

used for throwing bombs. .Said to have been used 
at the siege of Naples in 1*135, and to have been 
first made in England in 1543. A colossal mortar 
constructed by Mallet was tried at Woolwich, Octo- 
ber 19, 1857, with u charge of 70 pounds of powder, 
and it threw a shell weighing 2,550 pounds miles 
horizon hilly, and about $ a mile in bight. 

Shells of 1,000 pounds are said to have been thrown 
into the citadel of Antwerp, 1832, when it was taken 
by the French in the war of the Revolution, 1830- 
32. 



iron, with a pair of hinged legs in trout and another 
in rear, which are locked in position for tiring by a 
hinged brace, and which serve as handles tor trans- 
porting it from place to place, two men performing 
this operation. 

The liillinghurst and ltc< pi a battery, an American 
invention, consisting of 24 ride-barrels arranged on 
an axle, ami capable of parallel or diverging fire, was 
in use iu the United .States service in lbfil. 

The Abbertini, one of the forms of this weapon in 
use in Europe, has ten barrels similarly arranged ; the 
working of the machine ln?ing jRufonnod by a crank 
which, through intermediate devices, conveys the 
cartridges to the barrels from the box-like magazine 
at the rear of the barrels upon the mounted frame 
or carriage. The barrels, alter each discharge, are 



cleaned by special appliane.es; tin; entire number oi 
barrels can be discharged from eighteen to twenty 
times a minute. 

Hotchkiss's niitrailleuv is a bundle of rifled can- 
non, throwing explosive shells weighing 23. J, ounces 
;i t the rate of 00 in 48 seconds. It is mounted and 
rotated like the Catling gun, but the loading and 
living apparatus differ from the latter. It lias been 
tried experimentally in France and Italy. 

Taylor's machine-gun is shown at 1* ig. 3185. 

The charging-block-, one of which is shown on 
the shelf on the trail of the gun, are filled with ear- 
nidges automatically from a magazine carried in the 
caisson, the inugaziNc having chambers correspond- 
ing with those in the cliarging-blork, and contain- 
ing springs to press the cartridges forward. The 
rear view shows the gun open to receive the charge. 






POOR MAN'S JAMES BOND Vol. 3 180 



WEAPONS DICTIONARY 



Mortars are constructed with a chamber of smaller 
diameter than the bore, for containing the charge of 
lewder, which is poured in loose. Thin, tapering 
slips of wood, termed splints, are used for fixing the 
shell accurately in the bore, no sabet being em- 
ployed. 

Mortars in the United States service are divided 
into three classes, sea-coast, siege, anil coehom. To 
these may Ik nominally added the stone mortar, 
which is, however, only employed in regular sieges ; 
none, we believe, were ever cast in this country. 
This and the Coehom are of brass ; the sea-coast and 
siege mortars of cast-iron. The two foimer classes 
are made upon the same general model, ditiering only 
in relative length and thickness of metal. The chum* 
Ihth of all are semi-ellipses, having their minor axes 
of the same diameter as the bore of the mortar. 



The 13-inch sea-coast mortar pi) weighs 17,000 
pounds, and its shell about 200 pounds. 

The 10-inch light mortar (/>) weighs about one 
ton, and throws a shell of 88 pounds. 

The Coehom le) weighs 165 pounds, and its shell 
24 pounds. 

The length of bore of mortal's seldom exceeds two 
or three calibers, ami is often much less. They are 
intended for tiring shells at high angles of elevation, 

45°, the crushing and explosive power of 



generally 
their shel 



their shells falling from great bights being relied on 
for destructive effect. They are principally used in 
sieges for destroying buildings, blowing up maga- 
zines, etc., and for keeping an enemy under cover 
within his bomb-proofs, reaching him where direct 
shots would fail to penetrate. Four sizes of iron 
inortare are used in the United States service, 8 and 
10 inch "light” mid 10 and 13 inch “heavy.” The 
two former can be readily transported on wagons 
contrived for the purpose, and may accompany an 
army in the field ; but the latter, in consequence of 
their great weight, are more particularly designed 
for permanent positions or for use on shipboard. The 
13-inch was much employed in this way during the 
Rebellion, anti on board the mortar- schooners fully 
demonstrated its efficiency, under favorable circum- 
stances, in the operations against the forte below 
New Orleans. For firing, mortal* are mounted on 
beds, at present made of wrought-iron in our ser- 
vice, resting on platforms of stout scantling and 
plank, no ordinary carriage being capable of resist- 
ing the immense downward shock of even a light 
mortar tired at u great angle with a full charge of 
powder. 

Stone mortars are of huge caliber, from 10 to 22 
indies, ami have a small chamber. They ure light 
in proportion to their size, to admit of shifting from 
one part of a fortification to another, and are intend- 
ed for firing baskets of stones at very short ranges, 
or, in place of stones, G-poumler or other small 
spherical case-shot may Ij« used. They am so- 
cially designed for use in the attack anil defense of 
fortified places when the besiegers have succeeded 
in establishing themselves very close to the works. 
We are not aware of any instance of their employ- 
ment in recent warfare. 

Coehonis (c) are small mortars, likewise intended 
for attacking and defending fortifications. They arc 
made light enough to be carried from one spot to 
another by hand as required, and generally carry a 

24-pounder shell with a maximum charge of } pound 
of powder, though they are sometimes smaller. 

That employed in tin; United States service is of 
brass, 24-|M>nmler caliber, and weighs about 100 
pounds. It is mounted on a wooden bed, having 



four handles at its sides, by which it can Ik? readily 
carried by four men. It derives its name from the 
celebrated Dutch engineer officer Coehom, to whom 
tho invention is attributed. See Cukiioiev. 

In some Euro]Hsui services much smaller mortars 
than these are recognized, weighing no more than 
15.} pounds, and attached to a stock. 

A small mortar of this kind was invented by 
Captain Goodwin of the United States service, anil 
threw a shell with great effect in an experiment at 
the Washington 'Arsenal, 1S64. 





Coeliorns arc, owing to their lightness and porta- 
bility, very efficacious in dislodging an enemy from 
covered positions. 

During a war waged by tho English against some 
of the Maori trilx-s of New Zealand, alxnit the 

year 1343-44, one of tho native chiefs with Iris 

• 

forces intrenched himself in a 44 pah ” or cortul on the 
top of n Kill, whence the means in the hands of the 
troops failed to dislodge him. In this emergency 
an engineer officer was dispatched to Sydney and 
caused twelve small ihortars to be constructed, which 
effectually accomplished the desired object. 

These were carried by men to within a few hun- 
dred feet of the 44 |»Ul ** to be attacked, and pitched 
their shells into the heart of the camp. 

With a charge of 8 ounces of powder these mortars 
wi re found capable of throwing a 5-inch shell 550 
yards. 

Tho mortar, of gun-metal, weighed 65 pounds, 
and the bi d, of cast-iron, 28 pounds ; this was fixed 
on a piece of 2-inch plank, 24 x 16. 

When loaded, the shell projected half-way beyond 
the muzzle of the piece. 

The clia.se of Mallet’s great mortar ( d 9 Fig. 3229) 
is formed of short cylinders or coni[>ound rings ; 
the chamber being of wrought-iron let into a huge 
mass of cast-iron. Each of the two lower rings is 
composed of seven rings, and each set of these again 
of three smaller rings rabbeted together ; the top 
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ting consists of five lings, each composed of three 
smaller rings rabbeted together. 

There are two light rings acting as a sort of key- 
ring for the six bolts or staves, the bolt-head resting 
on the muzzle-ling and secured with steel collars in 
the cast-iron mass around the. brcech-piecc. 

The weight of the whole without bed i6 42 tons. 

Weight of bed, 8 tons. 

Weight of shell, 21 cwt. 

Caliber, 36 inches. 

Charge of shell, 480 pounds of powder. 

Cost of shell, charged, about £25. 

length of chamber, 2 feet 6 inches. 

Horn at top of chamber, 18 iuches. 

Horn at bottom, 14 inches. 

length to top of chamber, 8 foot. 

With a charge of 70 pounds of powder, a shell 
weighing 2,395 pounds was thrown 2,759 yards, 
burying itself eight yards in the ground on its fall. 

The monster mortar employed by the French at 
Antwerp in 1832 had a total length of 4 feet 11 
inches ; its outside diameter was 39} inches ; caliber, 
24.} inches ; length from top of chamber, 27 inches ; 
depth of chamber, 19 inches ; diameter of chamber, 
l> inches. The weight of the mortar was 14,700 
pounds ; that of the bed, 16,000 pounds; of the 
empty shell, 916 pounds ; and the bursting-charge, 
99 lKiunds. 

Tlie chamber would contain about 30 pounds of 
(Hinder, but 12 pounds were found to project the 
shell to a distance of 800 or 900 yards. 

This monster affair burst with a charge of less 
than 20 l>ouiuU of powder after a few rounds firing. 

Among the largest mortars on record aro those of 
the island of Malta. 11 The rocks hero are not only 
wu i|hh 1 into fortifications, but likewise into fire- 
engines or artillery to defend those fortifications ; 
being hollowed out in many places into the form of 
immense mortars. Tlic.se mortars they till with 
chii tars of can non -balls, shells, stones, and other 
deadly materials ; and if nil enemy’s ship should 
approach with a design to land, they tin? the whole 
into the air. The effect of this tremendous inven- 
tion must be very great, ns it will produoe a shower 
for 200 or 300 yards around, and would make great 
havoc among a debarkation of bouts. A can tar is 
ulniut 100 |M>umls weight ; and as the mouths of some 
of these mortal's nix* 6 feet wide, they will throw, ac- 
cording to calculation, 100 cantors each." — From 
on account written just before the submission of the 
island to General Buonaparte, 3798. 



Fig. 1704. 




a. Projectile in section. 
I. Mortar, 
e. Ponder chamber. 
d. Bed. 



F if. 1764 is a faction 
of a small Austrian 
Title mortar in which 
the projectile coven* 
the outer part of tire 
mortar. The wnbrirod 

|H»rliou K* it hexagonal 

sjiinil, like a Wltit- 
wortli bull, end the 
projectile U of cor- 
rv*p*mding flu* pc, and 
ttf* it like a cap, «»•! 
Kli | >.-• ofT when fltvd. 
The eon nterljM in nee, 
A, is to f ive preponder- 
ance to the rear of 
the miiisimi*. 

rifled mor- 
tar ot 21 cm. “ i I'd- 
wiitct lit port IS 1 8, 



Mountain -bow'it-zer. A light field-piece, 

of large caliber in proportion to its weight. It 

is mounted on a light carriage which may be drawn 
by one horse. 

The linwitzer ami its carriage may each be packed 



on the Uiek of a horse or mule. 

The piece shown in the cut is a gun of the howit- 
zer lsitteiy made fur the negro contingent in tin* 
Ashantee war, just concluded. Sir (far net Wolseley’s 
dash on Coomiissie is something of which to be 
proud. 

Mountain Chin. (Ordnance.) A light can- 
non capable of being transported on mule back. 
For this purpose it is detached from its carriage 
and the weight distributed among several animals. 



The Ashantee gun is shown in Fig. 3242, p.1486 , 11 Meek. 

Did .” 




McmnUtin-HewtXir (Ashantee Expedition, 1873 - 74). 

The new Woolwich mountain guns, made from the designs 
or Sir William Armstrong, instead of weighing merely 200 
lbs., like the mountain gun used in Abjesinlaond Zululond, 
will weigh 400 lbs. each. As, however, an cwentlal condi- 
tion of mountain artillery is that every part of it shall bfl 
carried on the backs of mules, these guns are made in twe 
pieces, screwed together, and strengthened at the joint bf I 

third piece in the shape of & ring or collar. The breech end 
of the Run when disjointed weighs 200 lbs., and the barrel 
with collar amount* to about the same weight, which is re- 
garded ns a fair burden fora mule over hilly country. Th«*ro 
guns, like their smaller namesakes, arc of the small caliber 
ml op ted for 7-pouridc*r projectiles, but their greater length 
and weight enable them to do much more effective work. 

Mus'ket. (Fire arms.) The fire-arm of the in- 
fantry soldier. It superseded the arquebus, on 
which it was an improvement. Formerly, smooth- 
bore ami muzzle-loading, modem progress 1ms im- 
proved it into the rifled breech-loader of the present 
See Fiuk-aicms. 

Mils' ket-oon. A short musket used by cavaliy 
and artillery previous to the introduction of breech- 
loaders. 

Mu s' si 0 -sight. The front-sight, screwed in- 
to the swell of the muz- 7 .| e of agun or the muz- 
zle-band of a howitzer. It is made of iron or 
steel, and is equal in hight to the dispart or 
difference between the semi-diameters of the 
base-ring snd muzzle. 

Nail-balL (Ord- 
nance.) An iron ball 
with a tail-pin pro- 
jecting from it, to 
keep it from turn- 
ing in the bore of the 
piece. 
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Nee'dle-g un. (German, Zuiirf- 

nadcitjcicchr.) A fire-arm which 
is loaded ut the breech with a 
cartridge carrying its own ful- 
minate, and which is ignited by 
a needle or pin traversing the 
breech-block and struck by the 
hammer. 

There are nianv guns of this 
construction, such as the con- 
verted Enfield (sec Converting); 
but the one which has attained 



Fig. 3308. 




Mauur Riftr. 



so great celebrity, though by no means the best of its 
class, is the Prussian needle-gun, which performed 
so effective n part in the Prusso- Austrian war of 1866. 
See Fike-aisw, cut C, Plate XVI. The Flench chnsse- 
pot-gun is shown at B, same plate. 

The Prussian piece was invented by Mr. Drey.se, 
who is said to have spent over thirty years in trying 
to construct a perfect breech-loading tiro-aim. 

It was introduced to some extent into the Prus- 
sian service about 1846, but was much improved 
afterward. It has since been superseded in the 
North German army by the Mauser rifle (Fig. 3308). 
A shows the breech mechanism in position lor load- 
ing, and B at half-cock. 

The brcech-piece a is perforated to receive the 
needle b, and is operated by the lever c, by which 
it is turned (punter round and drawn backward, 

retracting the needle until a catch thereon drops 
into a notch by which it is retained until released 
by the action of the trigger, when it is driven for- 
ward by a spiral spring. 

An extractor works in a groove, at the side of the 
shoe d, withdrawing the cartridge-case when the 

breech-piece is drawn backward. This move- 
ment brings the case in violent contact with the 
ejector e, by which it is thrown out. 

A Berlin correspondent of the London "Times" 
gives an account of the performance of this new 
arm: "On a distance of 1,500 metres (1,640 
yards), out of 480 shots, 399 hits were effected 
in five targets placed behind each other ; and 
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™ l.f 00 metres (1,564 yards), out of 480 shots. 

460 hits arc reported." 

Nip'ple-seat. (Fire-arm.) The hump on the 
side of a barrel oil which the nipple is screwed and 
through which tin* fire is carried to the charge. 

Nip f pie-wrench. (Fire-arm.) The spanner 
with sides which fit the square of the nipple, and 
which is used for screwing it to and unscrewing it 
from the barrel. 

Ni'tro-gera-tine. An explosive agent invented 
hv Nobel ; formed by dissolving gun-cotton in nitro- 
glycerine, with camphor added In varying propor- 
tions, nominally 4 per cent. See Blasting Gela- 
tine, p. 105, supra. 

Ni'tro-gly'cer- 
ine. Nitroleum , glo- 
noin , or blast iny-oV.. 

Discovered by Sobreso, 
professor of applied 
chemistry at Turin, in 
1847, and introduced 
into this country in 
1864by Nobel, aSwed- 
ish engineer. 

An oily liquid of a 
specific gravity of 1.6, 
having a sweet aro- 
matic taste, colorless 
when pure, but, as man- 
ufactured, it is usually light yellow. If heated np to 
100°, no change takes place ; heated gradually to 
193’, it is decomposed, losing its explosive lower. 

When not under pressure it burns quietly. Heating 
when confined may create a partial decomposition, 
and an explosion from the pressure thus generated. 

An electric spark will pass through it without caus- 
ing explosion unless a series of sparks are passed 
through it until decomposition is caused and heat 
generated. Fire alone ordinarily will not explode it. 
Jarring nitro-glycerine, even when at a temperature 
of 50° C., will not explode it. Explosions occur: 

1. When confined and heated to 180° C. ; 2. If 
struck so as to create heat and pressure ; percussion 
causes it to explode with difficulty when frozen, 
which take? place at 8°, but striking it when in that 
state with a sharp hard substance, as a pick, will 

then easily explode it. — Journal of Applied Chem- 
istry. 

It is prepared by successively adding small quan- 
tities of glycerine to a mixture of nitric and sul- 
phuric acids and pouring the compound into water, 
when the nitroleum, which is insoluble in and heavier 
than water, falls to the bottom of the vessel. 

The acids used should be of tire purest quality, 
and great care taken to avoid the introduction of 
foreign matters ; otherwise slow decomposition, which 
may finally result in spontaneous explosion, occurs. 

For this reason it is better to have it made on the 
spot and used soon after making. 

It may be purified by dissolving it, very gradually 
and at a temperature not exceeding 50° F., in sul- 
phuric acid, and separating the nitroleum by the 
gradual addition of nitric acid, and then pouring, in 
a fine stream, into pure cold water from which the 
air has been expelled by boiling ; in the preparation 
the temperature of 50 3 should in no case be exceeded. 

In Mowbray’s process, a current of cold, dry air is 
passed through the vessels in which the compound 
is made, for carrying off the hypo -nitrous acid and 
to cool and agitate the mixture. 
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Ffe. 3830. 

Mowbray’s jNitro-GlyctrtHe Appurtuns. 




The vessels art! lined with glass. 

This substance lias been extensively used for 
blasting purposes ; in the Mt. Ceil is and Hoosac 
tunnels, the ojwnations at Illossoin Hock, harbor of 
San Francisco, in the improvements of the East River, 
New York, and elsewhere. (See Blasting ; Tun- 
nel.) Developing al>out ten times the explosive 
power of gunpowder, it requires far less drilling and 
operates so as to lilt the rock from its bed without 
shattering it to such an extent. The number of 

fatal explosions resulting from it have Ix'en an ob- 
stacle to its more general use, but these are claimed 
to have resulte d generally from improper manufac- 
ture, exposure to too great heat in traiisjiortation, or 
carelessness in handling. 

Among the most prominent accidents occurring 
from these sources were tin* explosions at Aspinwull 
and in the office of Wells, Fargo, tc Co. at San Fran- 
cisco, by the former of which lorty-fivc and by the 
latter six lives were destroyed. In the case of the 
Aspimvall disaster the nitruleum liiul Im?cii shipped 
from Hamburg, where the temperature was 55° or 60’ 
to a tropical climate when? the temperature in the 
hold of the steamer was probably more than double 
this. It was inclosed in cork -stopped vessels, 
packed in eases with sawdust. The explosion has 
been attributed to the disengagement of giis, which, 



by the corrosion of the corks, escaped into the sur- 
rounding sawdust, forming a new and easily ignited 
eompouml, which, becoming mixed with the unde- 
composed uitroleum which escaped, was easily ex- 
ploded at such a high temperature by the rough 
handling to which it was subjected by the steve- 
dores. The sheriff, surveyor, and four other |kt- 
soiis were killed by an explosion at Newcastle on 
Tyne, England, while engaged in burying some 
eases of this compound in a pit beyond the city 
limits for safety. 

It is noticeable that most of the Occidents recorded 
have occurred in moving, transporting, or liquefying 
the compound after congelation, and not in blasting. 

O-’bHque' Fire. (Fire-arms.) That shape of 
action in which the plunger lies and strikes the 
ignition obliquely, that is, not parallel with the 
axis of the barrel. 



Ob'tu-ra'tor. ( A (hi ) '2. ( Ortlmmee . ) A gas 

;heck in a breech-loading piece; a Broad well ring, 
’or instance. 

O'pen Bead Sight. (Rifle.) Also known ns 
aperture sight. See Bead Sight. 



O'pen Sight. A 

sight, through which the 
object is viewed. See 

list under Sight, where many examples may be 
found, as also pin, fin, and globe sights which are 
not open. 

Ord'nanoe. A class of fire-arms too large to be 
fired from the person. See Cannon ; Mortar ; 
Battery-gun ; Howitzer ; etc. See list under 
Weapons. 

When hawks were supplanted by fire-arms, the 
names of the birds of prey were transferred to the 
new weapons. 

Mosquet, a sparrow-hawk, became mouequet 

Fan f on, a hawk, was a heavy piece of ordnance. 

Terzuolo (Itai.), a hawk, wm a email pletol, etc. 

JM- 3407 shows a form of timber carriage by 
which a gun may be trained to all points of the 
compass, without being pivoted or placed on a circu- 
lar track. The foundation, or chassis, is composed 
of timbers framed together in the form of a cross, 
and having gi-ooves // D ' cut in their upper sur- 
face. In these grooves the legs of bolsters C D run 
on casters, or slide on greased runners. The bolsters 
support the bed A , on which the carriage B slides 




out and in. The plan of mounting is adapted for use 
in earthworks ana extemporized fortifications. 

Ericsson's gun-carriage, Fig. 3408, is for w orking 
guns on shipboard in rough weather, and is designed 
to check the movement of the carnage instantly, 
either in its recoil, or when swayed by the motion 
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Paix'han Gun. A lurj'o chsimlx*ml 

calk'.l tV« >ui Colonel Paixliaii of tin- Fivm-li army, 

who introduced it in 1822. . 

Guns of this kind of the caliber of S ami 10 niches*, 
known as sou -coast howitzer!), formerly constituted 
a lKirt of tin- aiumment of coast fortifications in the 
Suited States. These diUhred from the <»tinnhitnl, 
invented by Colonel Uoinlord, United States anuy, 
about 1812, in hoiii" lighter in proportion to their 
caliber and in having no elevating rack on the ms> 
i-abel.and have been sujK-rsedcd by ordnance of more 
modern forms, See Cannon. 

Feb'ble Pow'fler. Gubpowder bi large grains 
or masses, comparatively Blow-burning. Cube pow- 
der; poudre brut ale. 

Pebble powder i* ujuallj formed from dense cake f" in 
thickness by breaking it into rectangular prune and then 
into cubes, by consecutive operations, the length of the faoea 
K«tn g equal to the thickness of the cake. It is also made 

M large ns 11-16" to 2" cut*. , . 

gee “ Ordnance Report," 1879, Appendix I., p. 128, and 



bmnn, September 16, 1870. 

Feb'ble Fow'der Ma-chine'. A machine 
foe making cube gunpowder. 

The machine it eompoeed of two fluted brotme rollers, each 
6" in diameter, placed about 0.6" apart, their axes being h or- 
ison tal and parallel. The teeth formed on the roller by 
fluting it are 0.5" apart. The rollers revolve in opposite 
directions, and the corresponding teeth of the two rollers 
past the place Joining the axis at the same time. The cuke 
is 14" X 15", and Is fed vertically between the rollers which 
break it into right prisms 14" long with square bases. These 
fall upon a board, and fed by strips on endless band to a 
second pair of toothed rollers which break it into cubes. 

The result is sifted to remove crushed fragments and dust. 
The cubes are dusted and are rounded off in the glazing op- 
eration, which is done in barrels holding 400 lbs. each. 
The barrel makes 40 revolutions per minute, and 0.5 os. 

Fig. 1883. 




french febOitstf Mackint 



black k-»*l iv added for each 100 lbs*. 40 minute* is required 
for the i»|f ration. 

Peep Niolc'ing Ma-chine'. A special gun 
tool which forms the peep in the leaf of a rifle 
sight. 

Peep Sight. A form of hind sight for rifles. 

It hnaan opening through which the muzzle sight 
is liued upon the object. 

T>nw'der A "^ht, 95 grains. The molds 
Pel let rotraer. a holea in a bronze plate 

:orm of British cannon ^ W hich a gang of bronze pis- 

m • t !.L « « a. t- ^ .ir. 



Petiniftt Pnw'dflr A ***%&*> * grains. The molds 
Pel let rotraer. a hole8 i n abronM plate 

:orm of British cannon ^ W hi c h a gang of bronze pis- 

yowder in which each pel- tons work by hydraulic power. 

et is molded of a given Pebble powder has superseded 

quantity of mealed powder. rt ’« K , ollowlng art 

Various shapM have been the adopted size. : - 



prisms 



14 centimeter gun from .275" 



iers ; the latter preferred. The to .3937". 

ihspe is a right cyliuder with 19 to 24 centimeter gun from 

ft circular base and a small he mi- .51" to .63". 

Bpherical cavity at one end. 27 centimeter gun from .63" 
Size 0.5" long, .75" diameter ; to .787". 

Pellet-pow'der Ma-chine'. ( Gunpowder.) 

A machine in which the powder is compressed into 
molds of determined shapes. 

“Ordnance Report” 1879, Appendix I., Plate V., Figs. 11, 
12, and described on pp. 126, 12i . 

Dr. John Anderson's machine for this purpose is shown at 
Figs. 11, 12. p. 196, vol. xxv., ••Engineering.” See also 

Pebbl* Powder. 



Per-cus'aion-cap Fill'ing-ma-chine'. The 
metallic bodies of percussion-caps are placed in per- 
forations in a plate, open end upward. A plate with 
corresponding but smaller perforations is placed on 

a flat table, and damp fulminate brushed lightly 
across it till the perforations are tilled. This plate 
is then placed over the empty caps and the powder 
shaken down into them. The charged caps arc then 
passed to a machine similar to Fig. 3633, in which 
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Percussion- Cap Filling- Mirk i nr.. 
tin* puimli moves <m a stationary guide across the 
plate, ami, entering each hole, lines the caps in suc- 
cession with the tin-toil, the plate being moved as 
each row is completed. A second punch may 1m 
used to apply u drop of varnish after the lining is 
in place. 

Fig. 3631 shows an- 
other form of machine 
for the same purpose. 

The cnp-1 mji lies are 
planed in perforations 
near the circumference 
of the circular disk ./ E, V 
which revolves on a s 
pivot, so as to bring the 
caps successively under 
the punch Z>, which de- 
scends through a sheet 
of tin-foil, cuts the lin- 
ing from the same, and 
affixes it within the cap. 

By a combined appara- 
tus the caps are auto- 
matically varnished. 

The fulminate is kept 



Yin 








Percussion- Cop Filling-Machine. 

wet during the operations of filling, and not more 

than twelve mim es of the composition is allowed in 
an establishment at one time. 




Metallic cartridge -shells arc primed with fulminate and var- 
nished in the inride in the same way a? caps, hut the tin-foil is 

generally dispensed with. The sepa- 
rate cups for Corker's and MiijnnnTs, 
and sonic other central-flic cartridges 
arc made in the same manner ns gun- 
caps, but the shells are shallower. 
They arc inserted in depressions in 
the head of the cartridge, the hec.ilof 
the cop on n line with the surround- 
ing shell and forming part of the bend 
of the cartridge. 

Per-cuB'sion-cap Hold'- 

er. A sportsman's device for 
holding caps in such wny as to 
lie icndily attached to the nip- 
ple of the piece. The raps are 
arranged in a groove mid fed 
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toward the opening by a spring. One is always 
presented at the point of discharge in convenient 
position to be slipped over the nipple, and then with- 
drawn from the case by a pull. The next in series 
immediately assumes the place at the opening. 

Per-cuB f sion-cap Trim'ming-ma-chine'. For 
trimming the edges of cap-budics after tlmy have 
been formed bv the dies. 

The caps sire placed in |Krforotions in a plate and passed be- 
neath a rotating cutter-disk to trim the edge Fig 3036 shows 
a machine of this character, in w hich b Is a I caring for shaft r, 
which carries the cutter i. e is a pulley round winch the driv- 
ing-belt passes, ;md l is a -;age or lever to raise and depress the 
cutter-shaft, so that it may operate on the caps «s they ore 
brought beuc&tb the cutter. 

C 




Fig. 3637- 



© 



Percussion- Cap Trimmer . 

Per-cus'sion-fuse. (Ordnance. ) 

A fuse in a projectile set in action by 
concussion when the projectile strikes 
the object. Percussion- Fuse. 

In the example, A represents a shell. A 
plunger h held by a spring i and detent o, which engages in a 
notch at its rear end, is released by withdrawal of the detent 
occasioned hv the shock of impact, nnd strikes a nipple g on 
which is a percussion-cap. 

Per-cus'sion-lock. {F hr -arm.) One in wind 
the cock or hummer strikes a fulminate to rxplod 
the charge. 

The percussion principle was first applied to fire-arms by th 
Rev. Mr. Forsyth of Rclliclvie, Knglaiul. in 1803. 

The interior mechanism mny be the on me as that former!, 
used in the Hint-lock, the shape of the hammer being altera 
to allow it a greater sweep, and the battery and pan replace* 
by a nipple or rone. 

Per-cxis'sion-pow'der. An explosive ignitei 
by permission. See Fulminate. 

Pe-tard r . A box or lag filled with powder, used 
tor blowing open gates, doors, etc. It is provided 
with a slow-burning fuse, and to produce any con- 
siderable client should be charged with at' least 
twenty pounds of nowder. The effect is increased by 
loading the petard with sand-bags or other weights. 

A shell of large caliber may be used for the same 
purpose. 

The effect of petards is nearly proportional to the 
square of the charge of powder they contain. 

Disks of gnn-cotton, designed to lie simply at- 
tached to a stock, drawbridge, gate, or barricade, 
have lately l>een used with great effect upon experi- 
mental structures. 

l*owclcr or gun-cotton petards are placed in position for firing 
in the m an ner shown in Kir. 3652, in which the ]*>t«r<I is Uiid 
against the stocktidc which it is desired tu lircach, resting upon 




Pi tarrf. 
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holding the hurFding-ohnrge to its work is bv n diagonal hrxcc 
with it* upper cud holding a |K>wdor-l»ap against the barrier, 
anil the other resting in a blight depression in the ground. 

The invention is nstriheil to the Huguenot* in 157 D. Those 
first used were nf n.etnl, in the shape of a hat. ami were riu- 
ploT»’d to blow up gates or other harriers, and nl*n in counter- 
mines to break through tlic enemy's galleries. The petard 
formerly fixed to a plank railed a matlrier. Cahors was taken 
by Henry IV., by means of petards, in 1580. 

Pet'ro-nel. A grade of cannon in soim? services, 
Cinch bore a ml 2 4-] >omnl ball. 

Plki. A shaft of wood armed at the end with a 

aharp metallic head. A speaT. A weapon need in 
repelling boarders. A boarding-pike. 

In all time! down to the invention of the bayonet ft hu 
formed a weapon for Infect ry In line or la maw. After the in- 
▼ration of the bayonet It wu.fort time, mingled with the bay- 
onet! It ti not now to ba Sound in the armies of Europe In the 
hand* of Infantry. 

Pia'tol. A form of fire-arm adapted for use with 
one hand. The modern form of pistol is a breech- 
loader, using metallic cartridges. 

It is mid to hare been invented at Piatoia, in Tuscany, by 
Camlllo Vitelli, in the sixteenth century The German cavalry 
seems first to have used theni,und their use earned the lance to 
be abandoned. At the battle of Ivry, 1590, it appears that the 
French gentlemen of the king's army lostground by thcchangc, 
finding it difficult to meet the charge of the enemy’s lancers 
without taking open order aud — scattering. 

The general appearance of the pistol is so well known that the 
weapon hardly needs description here. 

About 1867, those for the United States cavalry were furnished 
with a detac hable butt-pie<e fistencd to the butt of the pistol 
by a screw, so that the arm could be fired from the shoulder; 
the weapon, with this addition, whs termed the pistol-curbinc. 

It was soon entirely superseded by Unit's and other revolving 
pistols. Seo Revolver 

The dueling- pistol of the last century was a finished weapon, 
having a long, slim barrel, rind tiled by a hair trigger. The 
stock and barrel were generally in Lid with silver. Much priJe 
and pleasure were found in their possesion and curious modi- 
fications, — .tare-handles and c/o« handles, and so on. Killing 

for pistols was not generally adopted until some time after it 
had been u?ed in long-barreled guns 

The Derringer pistol, which has sonic celebrity, is short-bar- 
reled, of very large caliber, and has been compared to a pocket- 
howitzer. It is a very cllectivu weapon at short range. The 
latest pattern of Derringer is a single barreled breech-loader, 
weighs about 8 ounces, and carries a halt-ounce ball. 

Toy pLtols have been made which project a buckshot with 
considerable force by the explosion of a percussion-cap. Toy 
pistols for firing an arrow by the force of o spring, or projecting 
n cork by the expansion of air which has been previously com- 
pressed in a chamber, are also common. 

The earliest form ot pistol was used by the English cavalry in 
1644. The earliest form of revolving, cylindrical breech, whose 
chambers are brought consecutively in line with the barrel, is 
found in the English United Service Museum, and w supposed 
to da b* from tiie time of Charles I. 

The Colt pistol, which has attained the highest celebrity, was 
Introduced from the United State* into England in IS 53 See 
Revolver. 

The English cavalry -service pistol has a length of 133 inches ; 
barrel, 8 inches; weight, 40 ounces; caliber, .677 inches; ri- 
fling, 6 grooves, having one turn in four feet. 

Pig'tol-car'bine. (Fire-arms.) A liorserorufa 
pistol provided with a removable butt-picoc, which 
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Fig. 3766 




Pistol - Carbine. 

™ a y ^ secure< * fc° its stock by a spring-catch, or 
detached, so that the weapon may be fired either 
from the hand or the shoulder. 

Pis't.ol Grip. A protuberance shaped like the 
butt of a pistol beneath the small of a gun or rifle 




steadiness to the grip in firing. 

Pis'tol Ri'fling Ma-chine'. A standard ma- 
chine cuts 5 grooves of an invariable pitch, in bar- 
rels 3.5" to 5" lorn* , with or without feed for depth 
of grooves. Sec liin.i:, p. 1930, <% Mech. Dirt” 

Tim twist may vary from I turn in 7 2" to I turn 
in 12". — Pratt Sr Whitney. 

Piv'ot-gun. A gun mounted on a carriage which 
may be revolved so as to sweep all points of the 
compass. Usually etnplcfyed on shipboard, but some- 
times in fortifications. 

Fig. 3776 show* a Parrott gun mounted on a pivot-carriage 
adapted to be shifted from side to side of a vessel, so that one 

battery may answer for both broadsides. The carriage Is in use 
on the thirty gunboats built for the Spanish government In New 
York, about 1870, and has since been adapted for other vessels. 

It was invented by Ericsson. 

The platform a runs on tracks b b across the deck of the ves- 
eel, and may be propelled by a cog-wheel gearing In the rack t 
on one of the tracks The carriage proper is pivoted In the 
center of the platform, and rests on wheels d d. When in firing 
position the platfbrm Is fastened to the deck by pins, one of 
which is shown at t . 

Plain Sight. (Fire-arms.) A hind sight con- 
sisting of a simple notch in a raised plate or protu- 
berance. 

Plun'ger. (Firearm.) a. A pin struck bv the 
harpracr ami exploding the priming by force of 
the com municated blow. 6. In other case* the plunder 
hns the exploding |>oirt on its own end, as in the 
bolt gun. 




POOR MAN’S JAMES BOND Vol. 3 




The plunger fihu a retaining aprlng S In the Unfed bk»k oi 
the breech-loader. The » prlngle oontained in a hole eiteodinx 
from the under tide of the breech-bloek to the 
the plunger works. 



Point-blank. (G turner i/J) a. A shot discharged 

in a horizontal direction. 
b. A gnu horizontally leveled. 

Point -hhtttk range is tlie extent of apparent right- 

lino of a ball horizontally (iLschingcil 

Port— fire. A paper tube filled with a composi- 
tion of niter, sulphur, and mealed gunpowder ; 
formerly used to fire guns. Now superseded by the 
friction -primer arid gun-lock. 

The common port-fire is sixteen inches long, and 
is packed with a composition which burns at the 
rate of about one inch per minute. 

The slow port-fire consists of paper impregnated 
with saltpeter and rolled into a solid cylinder about 
sixteen inches long. It will bum three or four 
hours. 

Port-fires may be made by boiling square rods of poplar or 
other light porous wood in a solution composed of oue quart 
of water to one pound of nitrate of lead for vix hours. These 
are then dried and afterward boiled in spirits of turpentine. 
One yard will burn three hours. 

Port-fire Clip' per. A nippers for cutting off 

the ends of port-lires. 

Pou'dre Bru'tale. Coarse, or mix- /Hunter. 
Slow burning powder in blocks r,f determinate size, 
consisting, in some cases, of cubes 1.5" thick. 

See Peiiblk Powder; Pellet Powder, « u;»ra. 

Pow'der-chest. (2fatUi&d.) A form of grenade 
consisting of a box clmrgcnl with powder, old nails, 
etc., to be hurled at boarder*. 

Pow'der Dusting Ma chine'. Gunpowder, 
whether pebble or granulated, is required to be 
clean, end the dusting operation intervenes between 
the pebbling or granulating and the glazing. 

Dusting is performed in revolvloE cylindrical reals, with 
clothing of canvas or wire cloth of a fineness to suit the 
grade of powder. A reel S' long and 30" diameter will have 
40 revolutions per minute. 

In Russia, the powder is dusted in hags. ‘ Fig. 96 . acoom- 
panying Appendix L, "Ordnance Report” 1877J 

See also 4 ‘ Ordnance Report” 1879, Appendix I. f Plata IV., 
rig. 9, and description on pp. 106, 107. 

Pow'der-flask. A pouch or metallic case fur 
holding gunpowder, and having a charging nozzle 
at tlie end. 

Pow'der-horn« A horn fitted to hold powder 

and used ;us a llask. 

Pow ; der-hoao. (Blasting.) A tube of strong 
linen, a I Hint uu inch iu diameter, filled with powder, 
and used in liriug military mines. 

Pow'der- lag -mill. gee Guindixo. mill ; 

Sniikk-miUj ; Ore, etc. Siw list under Mill. 
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Pow'der Fa'per. A substitute for gunpow- 
der, invented in England. 

Paper impregnated with a mixture of potasslo chlorate, 
nitrate, pru relate, and chromate, powdered wood charcoal, 
and a little starch. It leaves no greasy residue on the gun, 
produces less smoke and less recoil, and is less impaired by 
humidity, and it is 5-16 stronger than gunpowder. 

Pow'der Pressing Ma-chine'. A machine 
in which the powder meal from the breaking-down 
machine is made into cakes. It is a hydraulic 
press, the box of which is 30" X 14", lined with 
taken boards. 

Pow'der Teat'ing. In Britain, the chrono- 
graph is need to determine the velocity of the flight 
of the projectile, a given quantity of the powder 
under test being used in a service gun with a givcu 
ball. 

In France, the test Is in firing to extremity a cast-iron gun 
of a given model, made of a particular iron, and f reared in u 
given manner, with charge k of n fixed weight of the powder 
tu be tested. A new gun of exactly similar character is used 
for each powder. 

Ptom nahl {Gunpowder,) Incorporated or 
mill cake ready to undergo granulation. 

Pri'mer. 1. (Ordnance.) a. A small, supple- 
mentary tube used with some descriptions of heavy, 
breech-loading ordnance. It is placed iu the hori- 
zontal part of the vent before the vent-piece is 
placed in the gun, and communicates the flame from 
the ordinary tube to the cartridge. 

b. A wafer, cap, or tube containing a compound 
which may be exploded by percussion or by friction ; 
used for igniting the charge of powder in a cannon. 
Those generally used in the navy are made from 
quills which are nearly filled with line-grained gun- 
powder, the upper part of the quill being split ami 
turned over for containing a capsule of fulminate 
which is exploded by a sudden blow of the lock- 
hammer. Friction -primers (which see) are exclu- 
sively employed in tne land service. 

2. (Blasting.) Tape primers are used for firing 
charges at a distance. They are formed of long 
flexible strips of paper or fabric containing fulmi- 
nate or other quick-burning compound, and are 
covered with a water-proof composition. 

A detonating primer used in blasting with gun- 
cotton consists of a frusto-conical tube having its 
lower end filled with a detonating composition, above 
which is a layer of gun-cotton ; the upper part of 
the tube is empty, and is covered with a paper cap ; 
an ordinary fuse is inserted into this cavity and 
fired in the usual manner. 




Fig. 2061 shows a variety ; some adapted to the inside, and 
some to the outside of the head of the cartridge. 





POOR MAN’S JAMES BOND Vol . 3 189 



WEAPONS DICTIONARY 



Fig. 2062. 




Primer Extractor. 



Prl'mer Xbc*tract'or. A tool hmhI to with- 
draw the spent primer cap*uk\ in reloading metal- 
lic shells. See Reloading Tools. 

Prim 'tag. 

2. (Fire-arms and Ordnance.) The combustible 
which communicates fire to the charge. 

3. ( Blasting .) A train leading to a bursting- 
charge. 

Prim'tag-hom. (Blttsting.) The powder-horn 
of the miner or quarry man. 

Prim'tog-pow'der. 1. Intonating powder. 

2. The train of powder competing a fuse with a 
charge. 

Printing-tube. (Ordnance.) A tube to contain 
an inflammable comjiosition, which occupies the vent 
of r gun whose charge is fired when the composition 
is ignited. 

There are several kinds of priming-tubes, fired by 
jxrrt-firr, lock , or friction. 

The tube is made of quill, paper, or metal, and is 
charged with mealed powder damped with methy- 
lated spirit, or by u detonating composition, such as 
chlorate of |>otash and antimony. 

The tube is slightly smaller than the gun -vent* in 
the relative pvojiomcniH of iV and $ °f *ti inch, and 
a hollow 1 is made down the middle of the composi- 
tion, so that the fire limy involve the whole length 
instantaneously. 

The simplest form is that in which the tube is 
merely a holder for the priming, which is touched 
off by a port-fire. This is the qnill , Dutch, or 
common msUtl t ube . 

Another variety has a cross-head or snipe to con- 
tain a detonating composition which is exploded by 
a hammer. This is the cross-headed or detonating 
tube. : ' 15 * 



A tltird variety is operated by friction, a rough- 
ened bar occupying the hollow in the composition, 
and exploding by friction the detonating composi- 
tion in the head of the tube. The rough bar is 
jerked out by a lanyard. See Friction-primer. 

Pri'mlng Ma-chtae'. A machine to put the 
fulminate in the cap, which is to be attached to the 
cartridge shell. 

One which places the fulminate in percussion 
caps. 

Prixn'ing-wire. (Ordnance.) A pointed wire to 

{ nick a cartridge when it is home ana clear the way 
or the priming or loose powder. A flat-headed wire 
to clear the vent of any ignited particles. Fig. 3945. 

Fro-jeo'tUe. A missile, or package containing a 
number of missiles, projected from a gun by the ex- 
pansive force of air, gas, or steam ; commonly the 
gMses generated by the ignition of gunpowder. 

Sec afro Pitmzr, Sabot, Fisk, Wadding, Packing, Putcts- 
siox-cap, Charger, and the other ucct** »rict<. 

TIk? vi uni bur of projectile* uxd in the Crimean war, a* enm- 

I dled from official data, i# an follow*: French, : Kntr- 
Mi, 15/K*O,00O: Piedmontese, 60,(i00; Turks, 5t) } 0<iO: Naval 
force* (Allied), 85,000 ; Kusdnu, 45,000,000. Total , b0,5h5,y«3. 

Killed and woumlcd by tliex* projectiles: French, 50, S3 1 ; ; 
English, 21,088; Piedmontese, 183: Turks, 1.000; Kavu) forces 
(Allied), 2,000 ; Rutriun, 100,000 Total, 175,057. 

One projectile In 612 did execution, upon the supposition 
that no two prcjcctlle* struck one person. 

Fig. 8970 In a diagram allowing the perforating n ml pene- 
trating power, at various distances, of Pullfrrr projectiles, flivd 
from the service rifled muxxlo- Winding guns, with buttering 
charge* of pebble powder. Kadi target, representing in resist- 
ing power ii certain cln** of vessel, is supposed to 1 m* at the 
normal distance of 200 yards from the gun, except where the 
range at which the projectile would perforate such n target ia 
expressly stnted. Thus the diagram shows that a target con- 
sisting *4 :• 14-inch plnfe. I«ac|®r.i l-.v IS indie* of finiU r. mid 
:i 1 {-inch • ir«*i »k!n, would be |«crtomtcd ur Aon >ar*ls by rlio 
12-lnvh 35-ten gun : whereas tins Pulliscr pnjrM ile» tired from 

th* 11-ineh 26-ton gun would only penetrate to a depth of 16 
inches into the same target at 2W yards. 

The weights of guns aud force of impact nr* expressed in 
£oglish lonv of 2,210 pound*. The figure* under wirh gun are 
respectively : — 

Weight of powder. Diameter of bore. 

Weight of ball. Weigh n of gun. 

The figures oppoiro the holes through the targets arc the- 
dfrtanetc* in yards up to which the shut made a clean breach. 

. The power* if resistance of each target is given immediately 
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toiled in salt- 
ol is added to 
rniered for 15 
Ided, and the 
vick is wound 
>ver it. It is 



ovarii; thus A 217 muniis that ir would require fin energy of 
217 foot Ions i>**r n:< h "t :‘ic* shot circumference to oerforatv 
olaaa A. All projectiles are assumed to strike perpendicularly 
to the face of the target. 

The figures beneath the armor arc the thickuesscs of the 
plating, backing, ami skin. 

Fro-longe'. {Ord, tance.) A rope used to drag a 
gun-carriage without the limber in maneuvering 
when it is required to move in a narrow track, or in 
retiring bring along a street or through a defile. It 
has a hook at one end and a ring at the other. 



Proof — 

4. (Ordnance.) The tests are by hydraulic press- 
ure and bv tiring charges. 

The proof charge is much heavier than the service 
charge, and is repeated, close examination being 
made for flaws and crevices. 

The proof by water is under a heavy pressure ; the 
bore being wiped dry, the surface is examined by a 
mirror to detect the exudation of moisture from 
crevices or honeycomb. 

5. (SuwH -arms . ) The barrels are loaded with a 
heavy charge, laid on u massive tabic in the proving- 
room, and tired by means of a train of powder, the 
balls being received in a sand-bank. This is re- 
peated. 



The proving of gun-barrels at Ilion is thus performed : forty 
barrels nni loaded at n time, with 280 grains of powder and 500 
grains of lead In each, and arranged in a small room, to be all 
discharged itt once : they are placed In position, wedged, and 
held down by a heavy beam ; a train of powder is theu laid to 
oil the touch holes, the workmen leave the room, and all is ready ; 
the double doors having been closed, the tester strikes with a 
hammer a small rod of Iron protruding through the wooden 
partition : the rod is driven iuto a pc reunion -cup at the end ol 
the train of powder, and the explosion of the charges iu all the 
rities immediately occurs. The value of this test is very great, 
the ordinary charge being 70 grains of lend. The barrels are 
afterward tested with 150 grains of powder, to see if they have 
been strained by the first U>t. 

Swords are proved by bonding them und wring if they re- 
sume their original shape, and by striking them flatwise over a 
curved block of hard wood. 



0. (Gunpowder.) a . Ordinary proof of jxjo'tlcr ; 
one ounce with a 24-pound ball. The mean range 
of new, proved at any one time, must not be less 
than 250 yards ; but none ranging below 225 yards 
is received. 

Powder iu magazines that docs not range over ISO 
yards is held to be unserviceable. 

Good powder averages from 280 to 300 yards ; 
small grain, from 300 to 320 yards. 

b. A proof of blasting- powder is, that two ounces 
being fired in an 8-ineli mortar, elevated at an angle 
of 45°, shall throw a ball of 68 pounds to a distance 
of 240 feet. 

Another test is, that two ounces of powder in the 
eprouvette gun (weight, 8t>i pounds; bore, 27.6 
inches long and 1£ inches diameter) shall give a 
recoil of 20°. 



the incorpo rating-mill. 

In the United States this is generally effected by 
the rolling-barrel. 

Py-roph'o-ruB. Mechanically considered, an 
apparatus for kindling fire. 

Chemically considered, a substance which takes 
fire when exposed to the air. 



Homberg’i pyrophoru* depends upon the heat spontaneous- 
ly developed by the association of alum, sugar, and flour. 

Brande recommends a mixture of equal parts of alum and 
brown sugar stirred over a fire in an iron ladle till quite dry. 
It is then put into an earthen or coated glass bottle, and 
heated red-hot so long as a flame appears at the mouth. It is 
then removed, carefully stopped, and allowed to cool. The 



black powder which It contains becomes glowing hot when ex- 
posed to air. The experiment succeeds best in a damp state of 
the air, and may be accelerated by breathing upon the powder. 

Two other recipes are given by Brande : — 

Mix 3 parts of lampblack, 8 parts of carbonate of potassa, 4 
parts of dried alum. Calcine as before. 

Or, 27 parts of sulphate of potassa, 15 parts of calcined lamp- 
black. Ileat to redness in a crucible, and keep in a stoppered 
bottle. 

Or, heat tartrate of lead red-hot in a glass tube and seal her- 
metically. Break the tube and shake out the powder, which 
inflames spontaneously by contact with the air. 

See Cooley’s 14 Cyclopaedia,” page ll)84. 

A pyrophorua for cigars is described as follows : Neutral 
sulphate of iron is treated with diluted nitric acid and precipi- 
tated; the resulting oxide is reduced by heat in a tube through 
which a current of hydrogen is passed. This is combined with 
a sulphide of aluminium and potassium and a small amount of 
carbon. A portion of this is placed on the end of a cigar, the 
breath is inhaled, and by the affinity of certain particles of the 
composition for oxygen the iron is heated and the cigar lighted. 



Proof-house. A house fitted up for proving 
barrels of fire-arms. They are extra heavily charged, 
laid on a bench, primed, and fired by a train of pow- 
der into a bank of sand. The average loss in Eng- 
land is four per cent on 600,000 parrels annually., 

A second proving takes place when the piece is ready 
for assembling. 

Proof-plug. A plug screwed temporarily into 
the breech of a gun -barrel to be proved. 



Pyr'o-tech'nicfl. Preparations of inflammable 
material are used in making cascades of fire or ex- 
plosions for signals or as expressions of rejoicing. 

Fireworks are of Oriental origin. The Chinese and Japanese 
still excel in their production. The 11 Yokohama Herald” de- 
scribes the effects produced at an exhibition of Japanese day- 
light flre-works These consisted principally of bombs which, 
exploding high in the uir, discharged variously colored jets of 
smoke, and sometimes large parachutes which assumed the 
figures of fishes, snakes, or bird*, which hovered kite-llke and 
motionless in the air for an incredibly long time. Occasionally 
they took the shape of cottages, temples, human beings, trees, 
and flowers, and various other forms. The smoke figures were, 
however, the most amusing. One of those most frequently at- 
tempted was a cuttle-fish, with a body of thick black smoke, 
and arms of lighter hues. Though the smoke was soon dissi- 
pated by the wind, the resemblance fora few moments was very 
striking. 

Our artificers do not possess the secret of making fire-works 
such as these, their efforts being confined to the production of 
variously colored fires for exhibition at night. The busis for 
nearly all pyrotechuic compositions consists of niter, sulphur, 
and charcoal in varied proportions pulverized and mixed w ith 
qpme material which Imparts color to the flame. The nitrate of 
strontia produces a red light ; nitrate of soda, yellow ; sulphate 
of copper, blue ; nitrate of baryta, gTeen. Steel, iron, copper, 
and zinc filings are used for producing brilliant sparks of 
various colors. 

Besides these, numerous other substances arc used for pro- 
ducing different tints, mo6t of which may be found in works on 
pyroteehny, though many artists in this lino cluim to have 
secret compounds or processes for producing peculiarly brilliant 
flames- The compositions are formed into small pieces called 
stars, for insertion in rockets ami bombs, or are driven into 
paper cases which art* attached to light frameworks of wood or 
bamboo for stationary fire- works. 



Q 



Pul'ver-iz'ing. (Gunpowder -manufacture.) A 
mill in which the ingredients are separately reduced 
to an impalpable powder before being transferred to 



Quick-match. Cotton -wick is l 
peter and rain-water for 1 hour; alcoh 
the mixture while warm, and it is sin 
minutes. Mealed powder is then &c 
whole left for 24 hours. The cotton-i 
on a reel, and mealed powder sifted c 
then dried. 
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Ram'mer. 1. (Fire -amis.) a. The rod by which 
the charge is forced home. See Ramrod. 

b. A staff having a cylindrical or conoidal head 
attached, used in cannon for the same purpose. The 
rammer-head is made of beech, maple, or other hard 
wood not easily split, and is bored for al>out two 
thirds of its length to receive a tenon on the staff. 
For rifled guns or for hollow projectiles, its face is 
countersunk. 

Rammers for large guns are technically termed 
rammers and staves. For field artillery, a sponge is 
attached to the other end of the staff, and the com- 
bined implement is called a sponge and rammer. 

The sponge is made of coarse, well-twisted woolen 
yarn, woven into a warp of strong hemp or flax 
thread, after the manner of Brussels carpet. 

They are woven in threads with selvages between 
them, which, being cut, the sponges are sewed to 
fit formers of the same diameter as the sponge-heads. 

Hair sponges, freqnently called brush- wipers, are 
sometimes employed, and are very useful, for clean- 
ing the grooves of rifled guns. 

Fig. 4159 is a flexible rammer for turret-guns. It is attached 
to the monitor turret by a hinge, so as to be lowered iuto ser- 
viceable position when required. It is composed of a tube B 
unrounding a series of jointed plates C, which can be flexed in 
me direction, and are caused to protrude from the tube and 
f ollow the bore of the gua by means of a screw operated by a 
land crank and gear n 0 , or other suitable mechanism. 

Fig. 4159 




Ram'rod. A rod of wood or metal, used for 
forcing the charge to the bottom of a gun-barrel, and 
also with a wiper or ball-screw attached, for cleans- 
ing the interior of the barrel and for withdrawing a 
charge. It is held to the gun by thimbles or by grooves 
in the band and a corresponding groove in the stock. 

Wooden ones are now only used for sporting arms. 
The iron ramrod did not supersede the wooden one 
until 1742. It was introduced into the Prussian 
army by Prince Leopold, of Anhalt- Dessau. 

The United States service ramrod, used prior to 
the introduction of breechloaders, is made of steel. 
Its parts are : — 

The stem. The thread. 

The head. The cap. 

The cup. 

It generally is made with a swell, to keep it in 
place ; but in some patterns a spring in the stor k 
serves this purpose, and the swell is dispensed with. 

Ramrods, in the large gun-factories, are made by machinery. 
In the case of wooden ones, the blanks are driven through tu- 
bular cutteTS, which bring them to a cylindrical form. The 
iron ones are cut from a round rod. For polishing, they are 
placed upright in a frame which holds ten at a time, and are 
subjected to the action of hard-wood rubbers supplied with oil 



and polish id g-powder. The grooved ends of the rubbers are 
pressed against the ramrods by springs, and the rubbers receive 
a rapid motion while the ramrods are slowly revolved. 



i-bound'er. (Fire-arms . ) A device in a gun- 
lock for throwing the hammer back from the nipple 
after striking and exploding the cap. 



Fig. 4209 




Rebounders. 

This is usually effected, as at B, Fig. 4209, by 
lengthening the shorter branch a of the main -spring 
bo that the arm b of the tumbler shall strike it just 
previous to the impact of the hammer on the cap, 
caused by the action of the. .long branch c of the 

main-spring transmitted through the swivel d ; the 

effort made by 

In Dane spat- 



the branch c in 
restoring itself, 
after the mo- 
mentary com- 
pression, throws 
back the tumbler 
sufficiently far to 
permit the sear c 
to enter the half- 
cock notch. 




ent (//), used in 
the Parker gun 
(see Shot-gun), 
the long branch 
of the main- 
spring is arrest- 
ed by a stop / at 
about the posi- 
tion of half-cock, 
the tumbler be- 
ing carried for- 
ward by its mo- 
mentum until it 
strikes the cap, 

when the pressure of the sear on the cam-shaped ex- 
tension y throws the tumbler back until the nose of 
the sear enters the half-cock notch, or sufficiently far 
to lift tlii* hammer clear of the nipple. 

Re-coil' Check. 1. An apparatus to absorb 
the recoil of a cannon, otherwise known as a hy- 
draulic buffer, which see. 

See 10" gun-carriage, with hydraulic recoil check. Plate 
VI., attached to Appendix II, " Ordnance Report 1876. 

2. A spring cushion attached to the butt-end of 
a gun-stock to take the force of the recoil. — Miller f 
No. 169,465. 

Re-coil' Dyna-mom'e-ter. An instrument 
to measure the recoil of small arms. 

Lieut. Metcalfe's device iv to measure the recoil by substi- 
tuting for springe a material of uniform resistance, such as 
copper or lead, and measuring the recoil by means of a cut 
made in the material by a Rodman knife interposed between 
the metal and the butt of the gun. 

R e-fl ect'ing 
Sight. (Fire-arm.) 

The sight has a re- 
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fleeting surface placed at such an angle as to re- 
flect to the eye light from one direction only. 

Rein-force'- ( Cartridge.) A lining or plate 
to strengthen the bead of a cartridge, sometimes 
also acting as an anvil or a gas check. See Cup 
Anvil; Disk Anvil; Gas Check. 

Re-loading Tools. For reloading spent cap- 
sules of breech-loading fire-arms. A complete set 
for rifle cartridges consists of primer extractor, 
charger, loader, and reprimer, which see. 

Fig. 2115 shows & single tool with the functions of decip- 
her, re capper, and rammer comprised within a weight of 




Reloading Tools for Breeekdonding Shot-guns. 

5 ox. On the side Is also a device for extracting expanded 
jhells. — l*rovidrnre Tool Co. 

Fig. 2116 is a tool w hich remove* the exploded primer, in- 



Fig. 2116. 




Reloading Tool for Breech-loading RtJUs. 



•erts the new primer and fastens the hall in its shell, at the 
same time swaging the cartridge to form. 

Re-peat'er. 1. 

(Horology.) A watch 
made to strike the 
time when the stem 
is pushed in. Some 
strike the hour and 
quarters ; others, the 
hour, quarter, and odd 
minutes. They are 
expensive and deli- 
cate, owing to the as- 
semblage of so many parts within so limited a space. 

Some repeaters , in addition to their announcement 
of the hour when called on, will strike the hours and 
quarters as they recur. A striking watch merely 
has not the faculty for repealing when called on so 
to do. 

Alarms are also attached to watches. The ma- 
chinery is somewhat similar to that of the alarm- 
clock. 

James Ij., in person, heard arguments on interfer- 
ing applications for patents for repeating- watches 
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(Barlow vs. Quare), and decided in favor of Quare 
(1676). Priority of invention belonged, however, 
to Barlow, who employed two pins to strike the 
hours and quarters, while Quare afterward effected 
this with one only. 

The smallest repeating- watch ever known was 
made by Arnold for George III.j to whom it was 

1 >resented on his birthday, June 4, 1764. Although 
ess than six tenths of an inch in diameter, it re- 
peated the hours, quarters, and half- quarters, and 
contained the first ruby cylinder ever made. Its 
weight was that of an English silver sixpence. Ar- 
nold made it himself, and also the tools employed 
in its construction. The king presented Arnold with 
600 guineas ($2,500) for this curious watch, and the 
Emperor of Russia afterward offered the maker 1,000 
guineas for a duplicate of it, which Arnold declined. 

2. (Fire-arms.) An arm which may be caused to 
fire several successive shots without reloading. In 
Colt’s and other revolvers, the charges are placed 
in chambers in a rotating cylinder, and brought 
successively in line with the barrel; while in the 
Spencer, Winchester, and Henry rifles, and others 
of that class, a number of the cartridges are inserted 
in a chamber at the butt or beneath the barrel, and 
fed and discharged singly by mechanism connected 
with the lock devices ; metallic cartridges only are 
employed, the case being automatically ejected after 
eacn discharge. See Fire-arms ; Revolver. 

Re-peat'ing Riffle. One which 
Area charges consecutively from a mag- 
azine. 



The German repeating rifle, made at the 
School of Musketry at S panda u, I* a Mauser 
rifle with magazine attachment. The maga- 
zine it made from steel plate, and contains 11 
cartridges. It can be readily put off and on 
the rifle, and is worked on it solely by opening 
and shutting the chamber in such a way that 
at every opening movement a cartridge falls 
through the groove into the rifle, and by every 
shutting movement the next cartridge Is made 
rciidy for use. This apparatus can be attached 
to all breech-loaders with a cylinder breech. 

By it 12 rounds are fired in 24 seconds ; the 
magazine can be refilled in 16 seconds. When 
the magazine is removed the piece forms an 
ordinary one-barrelled gun. 

Rest 1. A 
support for a guu 

in test-tiring. Sec Fig. 2123. The design is to 
ascertain the actual accuracy of the piece, in ball- 
firing ; or, in the case of shot-guns, the number of 



pellets of a given size, which strike a target of a 
b th€ 



given area, the piece being at a stated distance. 




Fixed Rest for firing small arms. 
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2. (Fire-arms.) A device by which the metallic 






Fig. 4281- 






Cartridge- Retractor. 



'V'V 

\ 0 '^> 



cartridge - cages employed in brccch-londing guns 
are withdrawn after firing. A lug or prong rests 

behind the flange of the 
Fig. 4282. cartridge and withdraws 

a the spent shell when the 

(l breech is opened. In Fig. 

V'/m/ M 4282, the positive move- 

j \ ment of the notched ox- 

SJBpSr^Y tractor-plate loosens the 

I shell from the bore, and 

J ^7 after passing a certain point 

/ a spring comes into play, 

ancl gives a sudden impulse 
Retractor to the shell, which throws 

it clear of the fire-arm. 

Re-volv'er. 1. ( iVutjxm.) A fire-arm having 
n revolving barrel or bmvh cylinder, so as to dis- 
charge several loads in quick succession without 
being reloaded. In some pistols the barn l has a 
plurality of bores, in which the charges arc inserted 
and from which they are lirvd ; more commonly, as 
in Colt’s, the weapon has a cylinder at the base of 
the barrel, containing si: vend chambers, gener.dlv 
six, in which the loads are placed, and all arc lirvd 

through the single tube which constitutes the bar- 
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rel ; in all the rotation is caused by devices actuated 
by the lock mechanism. 

The principle is not new, but it was first made a 
practical success by the late Colonel Samuel Colt. 

Colt’s revolving pistol is shown In section at Z>, and the cyl- 
inder and revolving mechanism detached at E. In general 
construction it cltwely resembles the rifle. The barrel c is of 
steel and rifled. It has a socket beneath for receiving the ram- 
mer d with its lever d' and fixtures, and a longitudinal socket 
aud transverse slot to receive and secure the cylinder-pin t. 

The cylinder /is ofatcel, and has five or six chambers, of the 
same sise as the barrel, or a very little larger, bored through it 
nearly to the rear eud, leaving a -sufficient thickness of metal to 
insure against bursting. Behind and entering each chamber a 
cavity is made, at the base of which is a screw-threaded orifice, 
entering the cylinder, into which a cone Is screwed. 

In another hole bored axially through the cylinder, the pin 
on which it turns passes, one end entering a cavity In the base 
of the lock-frame, and the other a socket In the enlarged por- 
tion beneath the barrel, where it is secured by a key. 

On the base of the cylinder /is a ratchet having as many 
teeth, five or six, as the chamber has barrels. The teeth are 
so arranged that when the hammer is at full cock, a chamber 
is directly in line with the barrel. On the surfiice of the cylin- 
der are cut as many siiihII slots as there are chamltcrs. Tliat 
which happens to be lowest at the time is entered by a bolt 
which is moved by the action of the lock, and it pressed Into 
the slot by a spring, so that while iu this position the cylinder 
is immovable. 

The lock-frame Is directly in roar of the cylinder, and con- 
tains the firing mechanism- 

The scar and trigger are in one piece, ss arc also the hammer 
and tumbler g, upou which the main-spring acts directly. On 
the face of the tumbler is a pawl or hand A, which successively 
engages each of the teeth on the rear of the cylinder; and the 
tumbler has also a projecting pin which at the proper time en- 
gages the bolt that locks the cylinder, lifting it out of the slot 
and allowing the cylinder to rotate under the action of the 
hand. When the pin no longer acts u|>on the bolt, it l* forced 
by the spring into the next uotch which presents itself. 

Fig. 4291. 

I> 



Fig. 4292 





YT 3 




O-'t s R t colcers. 
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The operation is as follows : The chambers having been 
loaded by inserting a cartridge successively in each and forcing 
it home by the rummer and its lever, and capping each cone, 
the hammer, supposed to bo resting on one of the cones, is 
drawn back ; this causes the pin on the tumbler to disengage the 
bolt from the lowermost slot in the cylinder, and the hand en- 
gages a tooth and rotates the cylinder > or l 0 of & revolution ; 
on arriving at full cock the pin is disengaged from the bolt, 
which then falls into the next slot and locks the cylinder ; the 
weapon may then be discharged by pulling the trigger. 

In those pistols which arc designed for firing metallic car- 
tridges, the cartridge is inserted at the base of the cylinder, the 
case being afterward pushed out by a device analogous to the 
rammer just described. 

Fig. 4292 shows a group of Colt’s revolvers. 
si, the revolver musket for infantry. 

V, a revolving rifle for sporting. 

C \ a revolver-carbine. 
cl, a pistol. 

c, a pistol mounted on a supplementary stock for 
shooting from the shoulder. 

Colonel Colt obtained his first patent in 1836, but his weapon 
was not perfected until 1846. On visiting Englaud, he under- 
took to investigate the origin of repeating fire-arms, and the n»- 
sult of his researches was that arms similar in principle to his 
own revolver lirnl been invented four centuries before. 

In the Tower of London he was shown a match-lock gun, dating 
back to the fifteenth century, and closely resembling, in the 
principle of its construction, the revolver of the present day. 
It Ims a revolving brei’ch with four chambers, mounted on an 
axis fixed parallel to the barrel, and on that axis it may be 
turned round, to bring any on;* of the four loaded cIiuiiiIht* in 
succession in a line with the barrel, to Ik* discharged through 
it. There art* notches in n flange at the fun* end of the revolv- 
ing h receli to receive the end of a spring, which is tix«-d to tlu- 
stoek of the gun, for the |iur|s>sc of ba king the breech when a 
chamber is brought round into the proper position. The ham- 
mer is split at the end, so as to clasp ii match, mid to currv its 
ignited end down to the priming powder, when the trigger is 
pulled. Each chamber is provided with u priming- pan that is 
covered by a awing lid, and.Ufore firing, tin- lid is pushed aside 
by the finger, to exj>ose the priming powder to the action of the 
lighted mutch. In the lower armory whs a *|H*ciutcii of u re- 
peating flre-ariu of a more recent date, though still very mieient, 
and presenting considerable improvement on the preceding one. 
It has six chambers in the rotating breech, mid is furnished 
with a barytes lock and one priming-pmi, to fire all the cham- 
bers. The priming-pan U fitted with a sliding cover, and a ver- 
tical wheel with a serrated edge projects info it, nearlv in contact 
with the powder in the pan. To this wheel a rapid motion is 
given by means of a trigger-spring, acting U|»oii a lever attached 
tu the axis of the wheel, and the teeth of the wheel strike against 
the barytes, which is brought down, previously to firing, into 
contact with it, and the sparks thus emitted ‘set fire to the 
powder iu the priming-|>au, mid discharge the piece. In this 
instance, also, the breech is rotated by baud. 

Ill Smith and Wesson's revolver (Fig. 4293), the 




cylinder is rotated in the usual way by a click oper- 
ated by the hammer in cocking and firing. 

The cylinder is connected with the barrel, which is pivoted 
to the lower metallic part of the stock, so that by setting the 
hammer at half cock, raising a spring-cut eh a , and depressing 
the muzzle, the l>ottom of the cylinder is turned up to receive 
the metallic cartridges. Wlieu the muzzle end of the barrel is 
thrown upward, the spring-cutch reengages iu the buck plate, 
and the pistol may be fired. 

Fig. 4294 shows six revolvers which are interest- 
ing in the history of that tire-arm. 

a is a matchlock of the fifteenth century, In the Museum of 
the Tower of Ix>ndon. It has a revolving breech with four cham- 
bers, which rotates on nn arbor parallel to the barrel. The 
chamber if turned by hand. 

b is an anjuebuse, with six chambers, each of which carries its 
own pan for priming powder. A movable plate covers the pow- 
dcr-piuis and expose* them serially to the mutch as a given 
chamber comes in line with the barrel. This is an Oriental 
piece, and was given to Mr. Forsyth by Lord William Beutwick, 
the governor-general of India. 

c is an nrquebuse, In the Tower of London, with six chambers 
in a revolving breech, and a Hint lock. This has a sliding plate 
over the powder-pitu. The turning of the IhvitIi is automatic. 

d is the arm of John Dnfts, of I/mdon, and has six cliimtWr*. 

f is Kliaha Collier^ arm, patented in the United States in 
1818. The charge-cylinder has five chitinl»orx,aitd is turned by 
hand. The cylinder is held lictwrcit two plates, of which the 
lower presses the cylinder toward the barrel, and the up|*er 
plate closes the chandler*. The roil serving to charge the 
chaniliers is placed in the stock. The hammer carries a maga- 
zine of priming placed in the stock. This gun is No. 12‘fiof the 
collection In the Museum of 11 St. Thomas d’A<|uin,*‘ iu Franco, 
" here also are Severn 1 other aucient arms with revolving-chain- 
bored bns*chi’s. 

./ is a revolviiig-climiilier flint-lock pistol at Woolwich. 

They are thus described in Turgnu’s “ Etudes sur rArtllk’rie 
Modernc,*’ Paris, 18tJ7- The cylinders are all revolved by band, 
and not by special mechanism. Three are with matches, ami 




Revolvers {from the Fifleenth Century to 1818). 
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wore ni:i(U' in tin* Loginning of the seven teenth reniury. One 
(No. 1251) is a small Hint-lock hunting urf|iicl»tis4- : tlu* rxlimh-r 
lias eight chamber*. The vent is closed hy a sliding mvcr: a 
spring with a hook stops the cylinder at the time it is in line 
with flu* Imrrol. 

1252 t of the same collection) h an ar«|iiel>usc with a match; 
the vy Under has five chambers, ami turns ii|m»ii an axis (Kirallel 
with the barrel. It has a }>an for each barrel. 

1253 is a five-charge match arquebus**, having but one pan, of 
which you renew the priming at each shot. 

1254 is a German musket of the middle of the seven tccntb cen- 
tury. It has a wheel-lock. It has three chambers, and turns 
on ail .axis parallel with the barrel. 

1255 is a five-chambered French flint-lock gun of the eigh- 
teenth century. 

1250 is a gun of the same date, with six chambers. 

Re-vol'ver. 



Fig. 2132 is the latest Smith & Wesson revolver with auto- 
matic discharge of the spent cartridge capsule*. The dis- 
charge is moved rearward by the rocking of the barrels on 




the hinge to uncover the breach, and throws the capsules 
clear of the barrels. The di.-chargcr then returns automat- 
ically into place. . t . 

The bull dog revolver is a pocket weapon with short barrel 

and large bore. 

Ri co-chet'. (Military.) A mode of tiring with 
small charges and small elevation, resulting in a 
bounding or skipping of the projectile. In filing at 

a fortification, sufficient elevation is given 
to just clear the parapet, so that the ball 
may bound along the terre-plein or ban- 
quette without rising far above its level. 

It is used with effect on hard, smooth 
ground against bodies of troops or such obstacles as 
abattis ; and also upon water, either with round shot 
or rifle balls. It was introduced by Vauban at the 
siege of Philipsburg, in 1688. 

Ri'fle. 1. (Fire-arms.) A fire-arm having the 
bore spirally grooved, so as to impart a rotary mo- 
tion to the bullet and cause it to keep one point 
constantly in front during its flight. 

Grooved-bored small-arms are said to have been 
in use as far back as 1498 ; these, however, do not 
seem to have been rifled in the proper acceptation 
of the term, the grooves being straight and intended 
merely to prevent fouling of the bore and facilitate 
cleaning. The grooves were made spiral by Koster 
of Birmingham, England, about 1620. In Berlin is 
a rifled cannon of 1664, with 13 grooves, and one in 
Munich of perhaps equal antiquity has 8 grooves. 
The French Carabineers had rifled arms in 1692. 

P&re Daniel, who wrote in 1693„ mentions rifling 
the barrels of small-arms, and the practice was appar- 
ently well known at that time. 

Rifles were early used by the American settlers in 
their conflicts with the Indians ; and their first suc- 
cessful employment in civilized warfare is said to have 
been by the colonists in the war of the Revolution. 

In the Artillery Museum at Paris is a large assortment of old 
riflee, comprehending a great divereity of groove* and twists. 
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These exhibit straight grooves and grooves of uniform twist. 

In some the twist commences near the breech ; in others, at 
the middle of the barrel or toward the mu&le. In some speci- 
mens, the grooves make from 1$ to 2 turns in the length of the 
barrel ; nearly two thirds have an even number of grooves, and 

about three fourths upward of 6 grooves, varying from 7 to 12. 

Nearly seven eighths have grooves with rounded edges. Much 
the greater part of the remainder have triangular, but a few 
have rectangular grooves. None have grooves decreasing in 
depth from the breech toward the muzzle. This species of 
groove was introduced by Tamisier, in 1846, but is now general 
among the shallow-grooved arms intended for discharging ex- 
panding bullets. Tamisier also introduced the plan of increas- 
ing the twist of the grooves as they approached the muzzle. 

With the earlier rifles and until a very recent pe- 
riod, a patch was generally used over the ball, caus- 
ing it to fit tightly in the bore and take hold of the 
grooves. This was a somewhat precarious method ; 
and, accordingly, the Brunswick rifle, one of the 
latest specially adapted for the round ball, was made 
with but two grooves, into which an annular rib on 
the ball fitted, compelling it to follow these. Lan- 
caster effected the rotation of the ball by making it 
and the bore of the gun slightly elliptical in section. 

To this succeeded the system invented hy Pelvigne, 
and improved hy Thouvenct, Tamisier, and Minie, 
in which an elongated bullet, fitting loosely in the 
bore, is expanded, so as to fill the grooves. This 
permitted greater rapidity in loading, and insured 
the rotation of the projectile. See Bullet, page 401. 

Riflingis now generally adopted iusinall-ai nis. The 
number of grooves is usually three. They are made 
very shallow, and gradually diminish in depth from 
the breech to the muzzle. The Swiss Federal rifle, 
introduced in 1848 by Colonel Wurstemlmrger, has 
eight grooves with a twist of one turn in three feet. 

In this the bullet is not expanded, and it lias en- 
joyed a high reputation for accuracy. The caliber 
is small, .41 inch, the bullet weighing 257 grains, 
and the powder charge 62 grains. The plan of hav- 
ing studs or ridges on the bullet to engage the 
grooves has not been extensively adopted for small- 
arms. The rifle of General Jacobs, East India ser- 
vice, employs a bullet of this class, having four ridges 
corresponding to the four grooves of the rifle, and 
used with a patch. 

In Murphy's mode, the rifling only extends four 
inches from the muzzle, and has its pitch left-hand- 
ed to correct the slight tendency to pull the gun over 
to the right in pulling the. trigger. 

The Whitworth rifle has a hexagonal l>ore ; the 
Westley Richards carbine, an octagonal bore ; the 
Lancaster carbine, an elliptical bore, or it may be 
descriltfd as a spiral of oval section. 

The rifling of gun-barrels in the Remington Works 
at I lion, N. Y., is done by a very small cold steel 
chisel inserted in a long rod firmly attached to a 
rapidly revolving wheel, which also moves up and 
down a platform. The barrel is run over this rod 
and placed firmly in position. As the wheel revolves, 
the chisel in the rod cuts the rifling in the barrel ; 
and as the wheel advances and retires very rapidly, 
the twist of the rifling is very elongated. 

In breech-loading anus the bullet is of slightly 
larger diameter than the bore measured from land 
to land, and slugs so as to fill them when driven 
forward by the ignition of the charge. 

See list of breech-loading fire-arms on pages 8 j 5 - 
862, and illustrations, Plates XVI., XVII., XVIII. 

See also Bullet. 

Sharps’ is one of the very oldest successful guns 
of the breech-loading class, and the first in which a 
vertically sliding breech-block was employed. Orig- 
inally, a paper cartridge was used, the rear end of 
which was cut off hy the sharp forward end of the 
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breech-block in its upward movement ; a cartridge 
having its end closed by a thin combustible paper 

was subsequently substituted for this. At present 
the metallic cartridge is employed. 

In Fig. 4324, A is a vertical section of the gun, 
the parts in loading position ; B , the parts in firing 
position ; (7, a top view ; D t a transverse section, 
with the breech-block down ; L\ front view of the 
breech-block, showing in the center the end of the 

firing-pin, and at the right-hand side the groove 
occupied by the cartridge- retractor shown by two 
views at G H. F is a metallic cartridge in section. 

n is the metallic breech-piece, secured to the 
wooden stock b, and into which the barrel c screws ; 
d is the breech-block, connected by a toggle t to the 
guard-lever /, and having a vertical movement 

within a slot in the breech-piece a. The upper sur- 
face of the breech-block has a groove a' in line with 
the barrel, serving as a guide for the insertion of the 
cartridge into the chamber y when the breech-block 
is depressed out of the way. This is effected by 
throwing down the guard-lever /, as shown at A. 
The cartridge is then inserted, and the guard-lever 
brought back to the position shown in B , the ham- 
mer h having been previously set at half-cock. On 
depressing the lever the tiring-bolt i is automatically 
moved rearward by a spur on its forward end, so as 
to clear the point of the bolt from the cartridge shell 
and rear end of the barrel. The shell is retracted by 
the same movement. 

In order to fire, the hammer is set at full cock, 
and on pulling the trigger, its face comes in contact 
with the end of the tiring-bolt, which is thrown for- 
ward, its end impinging against the base of tin* 
cartridge where the capsule containing the fulminate 
is n laced. 

The firiiig-)>olt is so adjusted that the hammer 
cannot come in contact with it until the breech is 
perfectly closed, thus affording a security against 
premature discharge. The cartridge shells may be 
used a number of times. The exploded cap is re- 
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moved, the shell cleansed, a new cap inserted, a 
charge of powder i>oiired in, over which is placed a 

E * wad, and a lubricating wad composed of ft 
'ax and j s|x*rm oil, and the bullet pressed home 



r 

is placed a 



v wad, and a lubricating wad composed of ft 



with a ball-scatcr. 

Among tlie best known ami most efficient anus of 
its class is the revolving- rifle of the late Colonel 
Samuel Colt, who. by the simplicity and ingenuity 
of his devices and his uncasing care to insure per- 
fection of workmanship and material, first rendered 
the revolving system a success, ami succeeded in 
producing a weapon which is known and used 
throughout the world. 

In 1830, Colt invented a device “ lor combining 
a number of long barrels so as to rotate upon a 
spindle by the act of cocking the hammer." Ills 
improvement on this plan, which consisted in using 
a rotating cylinder containing severul chambers, all 
of which discharge through one barrel, was patented 
in England in 1835, and in this country in 1838. 

The rifle (A B C , Fig. 4292, page 1929) has a steel 
barrel with seven flat angular grooves. The lock- 
frame is provided with a bridge a al>ove the barrel, 
and the stock is in two parts b b\ called respectively 

the butt and tip. It is adapted to receive a bayonet. 
The tip in some cases is dispensed with. 

The rod by which the cylinder is secured to the 
barrel has a ratcheted disk c' near its rear end, which 
is engaged in the act of cocking, by a hook connected 
with the tumbler, rotating the cylinder and bringing 
each chamber successively in line with the barrel. 

Fig. 4325 shout Maynard 1 # rifle. It may, at tho option of 
the user, be provided with two rifle-barrels of different calibers 
and a shot-barrel, one of which may be substituted for the other 
by simply releasing the pin a which, with the fixed pin 6, con- 
nects the barrel with the stock and firing mechanism, removing 
the first barrel and securing the second by placing the pin b 
in the hook and reinserting the pin a after bringing the holes 
in the flanges, one of which is eeen at e, and the arm d (shown 
in dotted lines) into line. These operations take but very few 
moments to perform. 

The rear end of the barrel is thrown up for this purpose, and 
also for loading, by turning forward the lever e, which also 
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serves as the trigger-guard. When this is restored to its normal 
position , it is held by the pin / near the small of the stock, and 
tkie movement, by means of the arm J, draws the breech down 
into a groove in the metallic part of the stock, where it is in 
position for firing. Either the forward or backward movement 
of tho trigger-guard e places the lock at half-cock, obviating 
the danger of premature discharge. 

The Maynard rifle was perhaps the first in which a metallic 
cartridge was employed. The report of Major Bell to Colonel 
Craig, Chief of Ordnance, United States Army, May 10, 1856, 
describes the firing of Dr. E. Maynard’s ritie, charged with a 
metallic cylindrical water-proof cartridge, and dwells upon the 
important fact of the coincidence of the axes of the ball and the 
barrel, obtained by the symmetrical setting of the ball in the 
metallic shell. Tile bullet was held in the shell by its exact fit, 
and without choking the shell upon it. The Maynard coil- 
primer was then used with it ; the nipple and percuwdon-cap 
were substituted in 1804; the plunger exploder, in 1873; the 
Berdan primer, in 1874. 

The cartridge cases q arc of sheet-metal, sufficiently thick to 
permit their being used an indefinite numl>er of times, and have 
a thick base, perforated to allow the passage of fire from the 
primer, which is a cap placed on a nipple slightly recessed 
within the cavity q' of the base. The charge of powder is 
placed within the case, and with the wad, if one he used, is 
rammed by the short rod /t, which also serves for ramming the 
wad over shot when these are employed. 

If ball be used, it is pushed into the case by means of the 
loader i, which has a cylindrical cavity terminating in a hollow 
conoid fitting the point of the ball and keeping it in truly axial 
position in the case. The flange at the base of the cartridge 
enables it to be readily withdrawn from the loader and from the 
barrel after firing. The device k is used for pressing the primer, 
a shallow, flanged cap, upon the nipple. The cartridge, having 
been loaded as described, is pushed into the rear of trie barrel, 
which is theu depressed by throwing backward the trigger- 
guard e until its loop rests against the stock, the pin/ entering 
a hole in tho guard. Tho hammer l is drawn back to full cock, 
and on pulling the trigger the main-spring throws the tumbler 
forward, causing the hummer to strike the firing-pin m, which 
is projected forward within an aperture in the breech-block n, 
and explodes the primer. The breech-block, backed by the 
stock in rear of it, sustains the force of the recoil. 

The rear sight a, pivoted on 
the small of the stock, is a 
slide-sight, adapted for long 
ranges, and is turned down 
when not in use. The block- 
sight p is used for short dis- 
tances. The front sight q is 
compound, consisting of an 
ordinary sight and a globe- 
sight v' turoiug on a common 
pivot in a slotted base fixed 
aear the muzzle of the barrel. 

The barrel being readily de- 
tachable, enables the whole 
•nn to be packed within a 
space not exceeding the length 
of the barrel .usual ly 26 inches. 

Fig. 4326 shows a plan 
of the rifle • grounds at 
Creedmoor, Long Island, 
and Fig. 4327 is a sketch 
of the group of marks- 
men. The flgurcs on the 
plan give the distances of 
the different ranges, and 
the lower view shows the 
mode of shooting, which 
was singular enough with 
some of the party. One man has the toe of his boot 
for a rest, another his crossed legs. 

The shooting at the contest between the American and the 
Irish teams was the best ou record. 

The possible individual score was 180 

The possible six-team score ww (6 X 180) 1,080 

The best individual score (Pulton, American) was li »8 

The American team score was 934 

The Irish team score was 931 

The best previous sliootiug at Wimbledon was 1.204 out of a 
possible 1,440. 

Rifled cannon were first successfully employed 
during the Franco- Austrian war in Italy, 1859. The 
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Lancaster gun had, however, been tried to some ex- 
tent during the Crimean war. 

They may be divided into four classes : — 

1. Guns in which the projectile is made entirely 
of hard metal, and of section corresponding to and 
fitting the bore, but having a small windage ; such 
as the Lancaster and Whitworth, just described. 

2. Muzzle-loading guns with balls having studs or 
ribs fitting the grooves ; as the Armstrong and others. 

3. Muzzle-loading guns having projectiles with 
expansible cups or envelopes of soft metal, which 
are forced into the grooves in the act of firing, so as 
to prevent windage ; as Parrott s, Blakeley's, etc. 

4 . Breech-loading guns. In these the projectile 
has a soft metal coating, which is forced into the 
grooves in the same way as the leaden bullets of 
small-arms ; e. g. the Prussian and Armstrong’s. 

The grooves of the Armstrong muzzle-loader are 
made deeper on one side than on the other, as 
shown in Fig. 43*28, a ; the deeper part is of 
uniform depth and connected with the shallower 
part by an incline. The studs on the shot are only 
half the width of the grooves, and of bight suffi- 
cient to allow the shot to enter the bore and pass 
down freely to its seat, as shown at b. When driven 
forward by the force of the discharge, the studs 
come in contact with the incline, and are shunted 
over into the shallower part of the groove, against 
which they bear firmly, causing the shot to leave 
the bore in a line concentric with its axis, as shown 
at c. 

In the Scott gun this is effected by making the 

Fig 4325. 




Maynard's Combined Ri/te and Shot- Gun. pjg. 4328 . 
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grooves of gradually decreasing 
depth from one side to the oth- 
er ( d ). 

The French system, of which 
the Woolwich is a modification, 
is shown at c. 

Cj The Austrian (/) in principle 
resembles this, the grooves being 
e a series of spiral triangles ; the 
projectile (g) has corresponding 
soft-metal ribs, which readily 
/ pass down the bore along the 

deeper sides of the grooves and 
RijtiHg me shunted over to the shal- 
and Rifle projectiles, lower sides when discharged. 
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American and Irish Teams 

See also Smell ; Bullet ; ami 
specific indexes under Ordnance and Projectiles. 

Fig. 2136 shows Stevens' plan for converting a 
shot-gun to a rifle by slipping a rifle barrel into that 
of the shot-gun. . 

ty 3 Fig. 2136. jyj \r 
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Converting Shot-gun to Rifle. 



Shooting at Creedmoor (1874). 

Fig. 1 is a perspective view. 

2 is a longitudinal section. 

3 >hows the brccch of the rifle (enlarged). 

The rifle-barrel B slips iuto the rear end of the shot-gun 
barrel a, the flange formed on the end of it occupying the 
recess m.nlc in the shot-gun barrel for the reception of the 
flange of the cartridge. The rifle barrel has a longitudinal 
recess for receiving the slide D on which is pivoted a lever E 
having ut its rear end a short projection, C, extending in- 
ward. 

After the discharge the barrel of the gun is tilted down, 
and the extractor starts the rifle barrel out of the shot gun 
barrel ; this operation moves the slide D slightly, and starts 
the cartridge shell. Should this prove insufficient the rifle 
barrel is drawn out far enough to admit of raising the 
lever E, which operation moves the slide D and ejects the 
shell. 

Ri'fling Ma-chine'. A machine for making 
the spiral grooves in the barrels of guns. 

As used in the U. S. armories it is a machine iu which the 
barrel is firmly held while a mandrel carrying a cutting tooth 
is drawn through it, the mandrel making one and a half rev- 
olutions during its passage through the barrel. The barrel 
makes a third of a revolution between each cut, and the 
result is a barrel with three grooves and three hinds. The 
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groover is worked automatically, expanding to make the 
groove deeper as it repeats the cut in the same place, until 
the groove is deep enough. The barrel is drenched with oil 

all the time. , . 

The Pratt & Whitney rifling machine gives from one turn 
to the grooves in 20" to oue in 38". The cutter-rod carries 
from 1 to 3 cutters, as the lining is 4, 5, or G to the circum- 
ference. An adjustable feed-stop gages the depth of the 
rifling, and the racks, which are of steel, are double, to tike 
up all hack-lash, so that the cutters cannot ride on the 
lands. An oil-pump feeds automatically at each end of the 
stroke. The carriage is gibbctl on the outside of the long 
slide, allowing free access to its working parts. 

Rim'base. 1. (On? nance.) A short cylinder at 
the junction of a fnntn imi with the gun. It is an 
enlargement or shoulder to the trunnion which forms 
the journal to the piece in elevating or depressing. 
See Cannon. 

2. (Small -Anns.) The shoulder on the stock of 
a musket against which the breech of the barrel 
rests. 

Rock'et. 1. A cylindrical tube of paper or metal 
filled with a compressed mixture of niter, sulphur, 
ami charcoal, which, on being ignited, propels it 
forward by the action of the liberated gases against 
the atmosphere. 

Rockets have been known in China and India from time im- 
memorial, and have long been employed for war purposes. It 
seems probable, from the accounts, that they were employed 
against the forces of Alexauder of Macedon at the farthest point 
of his Eastern advance. 

The first European author by whom they are mentioned is 
Marcus Grsecus, who, writing in the eighth century, says that 
if acompoundof niter, sulphur, and charcoal be tightly rammed 
into a long uarrow tube aud set fire to, the tube will fly through 
the air. 

They appear to have been employed against the Crusaders by 
tho Saracens, and were probably first introduced by the former 
into Western Europe. War-rockets were used by the Venetians 
in 1380, aud by the French in 1449. See Gunpowder. 

Rockets are used for various purposes : — - 

War; in which the charge may amount to 32 pounds. 

Life saving; ; to convey a line to a stranded vessel. 

Whale killing; in which the charge may be 2 or 3 pounds. 

Signal; fired straight upward, and not differing essentially 
from the ordinary. 

Sky-rocket : a pyrotechnic device common in public displays. 

Sky-rockets differ In their terminal display, which is depend- 
ent upon the garniture contained in a pot at the head of the 
case, and which may consist of stars, golden showers, serpents, 
inrdons, vet Hies , petards, saxons, crackers. Sec Ure, I. 729, 
730 

These and signal rockets are made by rolling a rectangle of 
thick paper on a former, whose diameter is equal to the interior 
of the rocket. The paper is pasted at each turn, and additional 
sheets are added until the required thickness is attained The 
case, M It is termed, is then choked near one end by wrapping 
it with strong twine, which is drawn tightly so as to compress it 
at that point, but leaving an opeuing sufficiently large to admit 
the spindle, on which it is placed for driving. The composition 
employed in the United States military service consists of about 
26 parts niter, 54 sulphur, and 19 charcoal from hard wood, 
preferably maple. 

The niter and sulphur are pulverised, mixed by hand, and 
passed through a sieve having about 25 wires to the inch ; the 
charcoal, moderately pulverized, is then incorporated by hand. 

The caee is placed, choke end downward, in a mold; the 
spindle, which projects upward about $ the length of the case, 
having been inserted through the choke-hole; a ladfefhl of 
composition is poured Into the case, and driven by means of a 
hollow copper-shod drift, which is struck 25 or 30 blows with a 
wooden mallet, packing the composition into a solid mass; an- 
other ladleful is then poured in and similarly driven ; several 
hollow drifts are used, each shorter than the other, until the case 
hss been charged to the top of the spindle, when a solid drift is 
employed. When the case has been charged to within about one 
diameter of its top, the charge is covered with a piece of paper, 
over which is placed a wad of clay or plaster of Paris. 

Into this end a paper cylinder, termed a pot, is usually in- 
serted for containing the garniture or decorations; it projects 
about H diameters beyond the end of the case, and is sur- 



mounted by a paper cone. 

The whole is attached to the larger end of a stick of square or 
rectangular section, and of such taper that the rocket will bal- 
ance at a point on the stick one or two inches from the esse. 

The choked end is primed with a piece of quickmatch, and 
the rocket is fired from a stand which may be adjusted to any 
desired angle of elevation. 

Deeaguliers had proposed the use of rockets in modem war- 
fere, but the first actually employed was introduced by Colonel, 
afterward Sir William, Congreve, in 1808. 

The Congreve rocket consists of a sheet-iron case filled with a 
composition of niter, sulphur, and charcoal pulverized, and hav- 
ing a head which may be either solid or hollow, to contain 
a bursting charge, and is closed at bottom with a circular 
piece of gun -metal, having a central aperture, into which the 
stick is screwed, and smaller surrounding apertures for the es- 
cape of gases. If the shell-head be employed, it is provided 
with a fuse, so as to burst at or before the time of striking. 
These rockets were first employed in the attack on Boulogne, in 
1H06, and again at Copenhagen, in 1807. They were also used 
at the battle of I>*ipsic, 1813, by the British rocket troop, an 
organization whic h is still maintained in that service. 

In liale’s rocket, the stick is dispensed with. As originally 
made, this rocket, which in external appearance resembles Con- 
greve's, hud u central aperture at the rear, through which the 
propelling gas escaped, surrounded by smaller tangential aper- 
ture* *>r imparting rotation. These were employed by the 
Unit'd States army r le* Mexican campaign of 1847, having 
been found to give geucntll) us good results us those to which 
sticks were attached. 

It sometimes, however, happened that immediately after 
shirting one would diverge from a straight course and perhaps 
turn completely over, returning toward the place whence it 
was fired. 

To obviate this, Mr. Hale placed the tangential directing aper- 
tures neur the head, instead of at the base of the rocket. 

The composition with which they are filled consists of niter, 
10 parts ; sulphur, 2; charcoal, 3. This is inserted in charges 
of about 3& ounces each, which are successively compressed by 
a screw or hydraulic press, under a force of 20 tons or more 
to the square Inch. A hole is bored axially through the com- 
position. und afterward reamed out conically tapering toward 
the head. 

A few rocket-batteries were organized iu the early part of the 
late war, but most, if not all, of the material was subsequently 
turned into store. Rockets are, in fact, not adapted for use in 
a wooded country, not being susceptible of great accuracy of 
aim ; and being diverted from their course by the slightest 
obstacle, they produce but little effect on disciplined troops, 
and are only available for firing buildings or frightening 
cavalry horses. 

They were, however, used by the English forces in the war 
against Theodore, king of Abyssiuia, — a lineal descendant, 
according to the tradition of his country, of the Queen of Sheba. 

War-rockets are fired from a trough or tube, which has 
usually a stop near the muzzle end to detaiu the rocket until 
sufficient propulsive power is developed to insure its starting 
in the proper direction. 

The tube is sometimes mounted on a tripod-stand and pivoted, 
so that the required direction and elevation may be given ; or it 
is mounted on a carriage after the manner of a field-piece, in 
which case it is sometimes called a rocket-gun. 

The tube has been made of rods of iron twisted spirally, so as 
to form a kind of lattice, imparting u rotary motion to the pro- 
jectile; it lias also been proposed to accomplish this object by 
flanges on the rocket itself. 

Ranges. 



12-pdr. 


6-pdr. 


Yanis. 


12-pdr. 


6-pdr. 


Yards. 


• • • 


74" 


40“ 


131° 


114° 


900 






5*HJ 


14' 


124 


1000 


10° 


94 


80“ 


144 


134 


1100 


114 


104 


700 


15 


14 


1200 


124 


114 


8UU 


16 


144 


1250 



When the wind is directly against the direction of flight, half 
a degree is to be added to, and when directly favorable, the 
same amount is to be deducted from, the above elevations. 

In Hunt's rocket, a stick is dispensed with, rotary motion is 
imparted by spiral wings on the case or tail- piece A, over which 

is a bursting charge to separate the head D 
therefrom at the termination of the upward 
flight. The rocket is find by pulling a lanyard 
7 n, which draws a slide iguiting a friction com- 
position. 

Walbach's rocket has wings and a percussion 
point, and an elbow to secure discha'ge if the 



Fig 4385. 
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Rocket. 
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Fig. 4386. 



Fig. 4387. 




point does not collide. A balancing piece oil 
the threaded (nil has spiral projections, which 
cause It to traverse toward the rear under the 
impulse of the biasing composition, and pre- 
serve the equilibrium as the 
composition is expended. 

Detwlllcr's rocket has a series 
of interchangeable cum A * A * A* 
containing differently colored 
fires ; these are interchangeable, 
so us to appear in any required 
succession when the head is ex- 
ploded, their various combina- 
tions forming signals. 

2. The lever whereby tile 
blacksmith's bellows are 
inflated. 

Rock'et-drift. (Pytv- 
tcchny.) A cylinder of wootl 
tipped with copper, em- 
|ih>yed for driving rockets. 
Its diameter is ajual to the 
interior diameter of the 
case. Sc vend of different 
lengths are used in charg- 
ing each rocket, the shorter 
being employed as the our 
is gradually HHchI with com- 
position ; the longer have 
conical i»erfo rations to re- 
ceive the spindle ; the 
shortest is solid. Kach la- 
dlcful of composition is 
compacted by striking tilt) 
drift a certain number of 
blows with a mallet. 

Rock'et-har-poon'. 
(WVfl/w».) A device for 
War-Rocket. Signal- Rocket, killing wluileS. It consists 

of a rocket having a point- 
ed shell at its front end containing a bursting charge 
exploded by a time-fuse. The body of the rocket 
contains the propelling charge, and to its rear end 
is attached a burlied ltat'iKxm to which the line is 
fastened. It is fired from a gun or directing tube 
poised on the shoulder. See OuN-llAURoox. 



Rock-fire. ( Pyrotcchny .) An incendiary com- 
position which bums slowly and is difficult to extin- 
guish. Used for setting tire to ships, buildings, etc. 
It is composed of 3 parts rosin, 4 sulphur, lu niter, 
1 regains of antimony, 1 tur]*cutine. 

Roll'ing-bar'rel. ((Jtwptnrdrr.) A barrel in 
which the ingredients for making gu Disorder arc 
jmlveri/ed. It lias an axis at null end, on which 
it rotates, and a door for the introduction and re- 
moval of materials. That used for charcoal is of 
cast-iron, having a series of interior ledges, and that 
for niter and sulphur of leather stretched on a wood- 
en frame. The material, together with twice its 
weight of bronze balls, is placed in the barrel, which 
is rotated from one to eight hours, according to cir- 
cumstances. 

Ro'man-can'dle. ( Pyrolcchnt /.) a. A tulv (an 
old guu-bai n l sawn off short is best) is jiartiallv tilled 
with alternating perforated stars and small charges 
of gunpowder. Fire communicated to the upper end 
ignites the charges successively, which throw out the 
stars until all are discharged. 

b. A similar firework in i>aper tills*. 



S 

Sa'ber. (IPcajnn.) A sword having a curved 
blade, specially adapted for cutting. 

Three kinds are in general use in the armies of 
Europe and America. 

That for heavy cavalry has a slightly curved, 
heavy blade. 

The light-cavalry saber has a lighter blade some- 
what more curved. 

The horve-artillery snl>er is still shorter, lighter, 
and more curved, and has but one branch to the 
guard. 

Safe'ty (Firc-at % ms.) A rear of the hammer 
device to nrevent the and locks it against 
accidental discharge the nipple ; when 
of a gun. In Fig. the spring is pressed 
4542, a fiat spring against the stock, the 
catches against the hammer is free to be cocked. 




Safe'ty Pin. 1. A temporary pin in a percus- 
sion fuse, to prevent the plunger from striking so- 
dden tally against the percussion powder. It is held 
in place by a wire which is ruptured by a weight 
attached to it when the gun is fired. 

Sear. (Fire-arms.) The pivoted piece 
in a gun-lock, which enters the notches of 
the tumbler to hold the hammer at full or 
half cock, and is released therefrom by pull- 
ing the trigger in the act of firing. 

The half-cock notch is made so deep that 
the sear cannot be withdrawn by the trigger. 

Seg'ment-ahelL (Ordnance.) An elongated 
projectile invented by Sir W. Armstrong. 

The iron l>ody is coated with lead, and contains a 
number of segments of iron in successive rings, leav- 
ing a hollow cylinder in the center for the bursting- 
charge. 

The charge bursts on impact or by a time-fuse, and 
scatters the segments in all directions. 

It may be used as case-shot by arranging the fuse 
to explode the shell on leaving the muzzle. 



ShelL 1. (Ordnance.) A hollow projectile contain- 
ing a bursting-charge, which is exploded by a time 
or percussion fuse. (See Cannon ; Projectiles ; 
Fuse.) Invented at Venlo, 1495 ; used by the 
Turks at the siege of Rhodes, 1522. 

Bomb- vessels were constructed in France, 1681. 

Shells are usually made of cast-iron, and for mortars 
and smootlx-bore cannon are spherical ; but for rifled 
guns, they are, with the exception of Whitworth's 
and a few others, cylindrical and have a conoidal 
point They are caused to take the grooves in a 
rifled gun, to receive a rotary motion, oy means of 
a disk or ring, the sabot, which is expanded in 
act of firing, or by studs on the body of the 
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shell. Those on the Whitworth principle are polyg- 
onal in section, corresj>onding to the bore of the 
gun, which they accurately fit. 

Hound shells for guns are made thicker than those 
for mortars, and have a reinforce at the fuse-hole ; 
in mortar shells this is dispensed with. 

The application of the rilled principle and elon- 
**- 4 ed projectiles to cannon attracted little attention 
ut.til the Franco- Italian war of 1359, where their 
efficacy was fully demonstrated. 

Among the earliest American improvers in this 
line were James and Head, but no great practical 
results were achieved until after the beginning of the 
Lite civil war, when the talent of a host of inventors 
was concentrated upon it, resulting in bringing both 
projectiles and cannon into a very efficient state 
within a year or so after the beginning of the con- 
test. 



Ordnance shells have been constructed in great 
variety, some depending upon the force of the charge 
to burst the shell iuto fragments of indefinite size ; 
others having lines of easy fracture indented in them ; 
others built up of pieces, which become separated 
when the charge explodes, as the Armstrong ; others 
lull of bullets, as the shrapnel 1. 

Among the more prominent American invention* are, — 

Sawyer’s, 1856 ('ll. This has a layer of soft metal with flanges 
outside the inner Iron shell, which is forced forward by the 
‘hock of firing so as to fill the bore, while the flanges take the 
grooves. 

Read, 1866 (6). Has a wrought-iron cup imbedded in a groove 
at the base of the shell. 

Major Laidley, 1867 (c). A metallic jacket surrounds the cy- 
lindrical part of the shell, and is attached by being imbedded in 
a groove or by dowels. Sufficient sp acP • left between the two 
for the entrance of gas. 

Hubbell, 18flO('/|. A circumferential recess in the shell re- 
ceives a leaden band, which includes a wire coil and has circum- 
ferential grooves to prevent stripping. The whole is covered 
with canvas. 

Parrott, 1861 (e). A cup of brass or iron is let into the base 
«»f the shell, and swaged so as to nearly correspond to the grooves 
and laivts of the gun. leaving a v»tv small windage, which is 
entirely overcome by the expansion of the cup on firing. 

Hotchkiss, 1*62 (./) The shell is made in two parts, the 
front one being thinned at the rear and surrounded by a soft 
metal ring, which is expanded at the moment r f firing by an 
annular wedge ut ftont of the rear part When filled with 
leaden balls, it is termed a bullet-shell. A later form (g) con- 
tains a charge of powder, separated from the balls by a plate, 
and Ignited by the fuse, so as to give them an additional Impulse 
at the moment of bursting. 

Another improvement conaiata in making longitudinal grooves 
in the shell, tS Insure the passage of flame to ^ejuseatthe 
moment of firing. A disk of soft metal may ai^ be inUrpOSed 
between the base and front sections to moderate the rtwet hen 
the two are impacted, and lessen the danger °f ^jetum. 

k. At a later period, the powder-chamber ~ divWed into 
several communicating compartments, to avoid the danger of 



Fig. 4979. 






the bursting-charge 
becoming ignited by 
friction against tho 
sides and exploding 
within the gun, — an 
event which some- 
times happens. Var- 
nishing the interior 
also lesions danger 
from this source. 

Broad well, 1866 #). 
The soft metal pack- 
ing \< grooved, to receive hands of cord, 
which prevent fouling, and are coated 
with graphite to diminish friction. 

Johnson, 1864 (;). The shell has a 
charging-hole closed by a screw-plug at 
its base. A rod armed with a percus- 
sion-cap extends longitudinally through the powder-chamber, 
and the cap is exploded by an anvil, which is detached from the 
breech- plug and thrown forward when the shell strikes. 

Absterdam, 1864 (A), employs one or more bands of An alloy 
composed of copper and xinc, suddenly cooled after heating, 
cup-shaped sabot cast into a semi-dovetail groove at the 



Shells. 



and a 



this is sawed through in several places to permit its more 
ready expansion : the bands diminish windage and keep tho 
projectile axially In the bore. 

Boekel, 1864 (0. A flexible metallic casing fits tightly over 
the rear part of tho shell, extending beyond its base ; a cup of 
lew diameter rests against the base, and is imbedded In a soft 
metal packtog. 

Dahlgren, 4861 (m). The cylindrical part of the shell has 
longitudinal projections fitting the grooves of the gun ; and is 
shouldered to form an abutment for the soft metal sabot, which 
lias an annular groove and Is attached to the spheroidal base of 

the «he1L . ... . . 

H"trhkl<«. 1866 (n|. A disk of soft material is interposed be- 
tween the base- piece and the body of the projectile, to gradually 
check the forward motion of the base and prevent danger of 
fracture 

Biruev, 1862 (o). A tube containing the bursting-charge 
passes longitudinally through the shell, renting on its base, and 
Is surrounded hv an inrendiarv composition. 

gliaffner. 1866 ( />). The shells contain a bur<tiug-c barge of 
nitro-glycerine in vials packed with gun-cotfou and a honey- 
combed lining of india-rubber, to deaden the roucussion and 
prevent explosion in the art of firing. 

Long. 1*68 (7). The bursting-charge is surrounded by a se- 
ries of barrels containing several charges of powder and ball, 
and fired by fuses at the moment when the shell explodes. 

2. (Pyrotcchiiif. ) Shells of paper or wood tilled 
with stars, sei jHfiits, or gold- rain frequently form a part 

of pyrotechnic displays. The first are made by past- 
ing strips of paper in successive layers over a spheri- 
cal wooden former, each layer being allowed to dry 
before another is applied ; the shell is removed from 
the mold by cutting it into two parts, which are 
afterward joined by pasting strips over their edges. 
Wooden shells are turned in two hemispheres out of 
poplar or other light wood of sufficient size ; these 
are then united iu a similar way. Both kinds are 
provided with a time-fuse, and tired from a mortar 
with a small charge of powder. 

Shell-gage. 

{Ordnance.) An in- 
strument for verify- 
ing the thickness of 
hollow projectiles. 
It is provided with 
a set of removable 
curved arms «, each 
orresponding to a 
particular kind of 
shell, which screw 
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iUto a socket on the 
leg b of the calipers, 

*nd are inserted within the fuse-hole of the shell 
The thickness of the wail is measured between the 
points of the arm a and leg c. The arc d is gradu- 
ated so as to show the proper thickness for each cali- 
ber, any deviation from which beyond certain limits 
causes the rejection of the shell. 

Shell-hook. {Ordnance.) A pair of tongs 
with hooks which are inserted into the ears 
of a shell and by which it is carried to the 
mortar. 

Shell Re-du'cer. A device for reducing or 
expanding a cartridge shell. 

The instrument is hold in the right hand, open far enough 
to allow the -hell to be entered sideways into its scat, catch- 
ing the flange under a hook in a top piece and entering the 
open end of the shell into a die. The handles arc then 
pressed together to reduce the shell at the mouth, liy open- 
ing the handles the shell will he withdrawn from the die; 
and as it then may he a little too small it can l*e brought to 
the exact size of the bullet by the repetition of the same 
process, using a plug iustead of the die. 

Shield. 1 . ( Weapon. ) A portable defensive 
armor carried in front of the person. 

The ancient Greek shield, as described by Homer, wm long 
enough to cover the man from the fhee to the knee. This was 
exceeded by the pavise of the Middle Ages, which was as tall as 
a man, and was carried by a pavisor, who therewith shielded an 
archer, ft was also carried in assault* on fortifications. 

The Roman troops were drilled in modes of combining their 
shields so as to make a carapace, each soldier holding his shield 
aloft, the shields overlapping in such a manner as to glance off 
arrows and other missiles. It was called a testudo, from its re- 
semblance to the back of a tortoise. 

The shield of the Roman legionary was of wood covered with 
leather, and studded with metal ; it was 4 feet by 2^. 

The shield of the ancient Briton was round and of basket- 
work. 

The Norman shield was kite or pear shaped. 

In the time of Rdward IV. it had become triangular. 

In f*outh Africa it is made of rhinoceros hide. 

The shield fell out of use when the broadsword was exchanged 
for the small sword and rapier. The introduction of fire-arms 
has farther changed the tactics, and the shield is a thing of the 
past with civilized nations. 

It would be a grateful accessory to the sharpshooter under 
some circumstances. 

Shot. 1. {I'ur-orms.) (/. Small >pln-ii«-al jn*l- 
lrts of lead or shut mctid, u»e«l for shouting birds 
and other small game. 

They were originally inndn by rolling an ingot of 
lead into a sheet of a thickness eonespimding to tint 
size of the shot to be made, then cutting the lead 
into cubes and placing the latter in a “ nimbler" ; 
the action of tbe leaden «uIm\s when rubbed against 
each other in the o)M*rution of the apparatus gradually 
rounding them until brought to a more or less spheri- 
cal form. 

This was Mineiseded by tin* method now employed 
of dropping the molten metal, in a finely divided 
state, from a bight into water, invented by Watts, 
of P.ristol, Knglaml, about. 17>2. It in said that lie 
dreamed one night that lie was out in a shower of 
rain, every drop of vvlipli was a round pellet of lead. 
Musing on the matter, lie br.-mne interested in the 
i|iiestiuii wnethcr sib b \\ouid is* the result of drop- 
ping melted lead. lb* accordingly melted *01 nr h*:id, 
and poured it from The too d St. Mary I.Vdcliil'c 
< bureh into wafer bi-|i>\V. Ilfs pliill .su*mivi|*iI. .uni 
he sold the invention lor a haml'one* sum of nmiiev. 

Lhe following direction for making shot is found 
in a work pubiUlni; m tin- sexcuteeuth .imuiv : 

** Molt load down in an iron kettle, skim if, ami when it is no 
hot that it to turn gr*ii:isli . ntn-w as much fin** jhmv- 

dvr* d uuripigmciitiini lur-emc) upon it as w ill li«* upon a shilling 
fo every twelve nr fifteen pounds of lead, which then lim.-t Is; 
stirred well, and tin* niiripigiiienftiiii will flame. A little may 



be taken out hi a ladle for an essay, .mil which, when reduced 
to a proper heat, may be ilropjHil into u glass of water. If the 
drop* prove round and without tails, there is auripignicntum 
euough therein , and the temper ».f the heat is as it should I**: 
but. if otherxvi*e, more auripiguientuui must be added, and the 
heat augmented till it be found right. 5 * 

Small shot is mentioned as liail-shot in many 
English statutes of the Tudors and Stuarts. 

A shot-tower :« usually about 180 feet high, and 30 in diame- 
ter at bottom, lft at the upi»er store, when* the melting is con- 
ducted in brick furnace* built against the wall around the ceu- 
trul opening down which the molted lead is rained into a water- 
tank at the Iwim* of the lower. Platforms with furnaces are also 
built at lower elevation* for making smaller sizes of shot. The 
method of reducing tin? lend t«» a shower of drops is either by 
••curing it into a sieve or by pouring i» cut of a wide ladle which 
has a serrated lip. The lead Hows cut in a number of streams, 
which break into separate drops, the resistance of r lie air and 
uieir cohesive tendency oaUMug tlieui to become spherical iu 
failing. 

Many of tlm drops, however, a— lime nn elongated form, and 
sometimes two «r more dram- coalr-*c; these form in*[*erfect 
shot, which are afterwant separated. 

i'b«- cfiland- r- or .*ivvc« .ire h« *!•*»% hemisphere- of shirt-iron 
ai*cut Id inch* . m diameter, and (lie -ue of the holes is us foi- 
,'oxvs fur the rv.-|sfftve -izes of diet • — 

No 0. the hnl«* an* > ^ inch in diameter ; 
l, the hole* are 1 tjt iucii in diameter ; 

the hole** are 1 b4 ‘mil iu diameter ; 

•I, the ho| t > an* * ineh in diameter : 

1. the holes are ‘ g9 melt in diauieier ; 
and I" regular gradation ».o 

No. 3, tin* how* are >y 6 c inch in diameter. 

The enlHinit t is lit uify in re-jrct ..f its delivering tin* stream 
nr -ivater m*iditv when full «»r pinrW *.», than when nearly 
imply, owing to the variation in pro-tire of the mefai as it de- 
ei»M>e** in deptli. It i- n* w gem railx -iipei*-e«ie<l by flu* ladle, 
which has a serrated -ide to divide tin ,etol into streams equal 
in number tn tbe -erratUm*. Ihlleieuf ladle* are usctl for vary- 
ing siws of -in.t, tbe i-err.it h id ' * mg more 
numerous for small shot and proportionately 
fewer for shot of larger size. 

Tin* pourer takes a ladleful perliaps 2M 
| miii mis of melted alloy, — iorn hr tie arsenic is 
ml* led to the lend, — ami .e-ting it oil a bar 
over the shufl, brings the lea*l into a *(uics- 
eent statu, scrapes swav tin* oxide from the 
pouring side, and "mi cnivfiilly rips the ladle, so that the 
depth of the -rreum .* even throng hour tile length oi tin* comb, 
in order that tile im ui! max lie deliver* *! in streams of equal 
*iz*** at the sev« ml notches. The drops having In come partially 
cooled and coe-olidated during their fall, are received at the 
bottom of the tower in a irell or reservoir tilled with xvater, from 
xv lienee they are taken ami transferred to the ilry ing-uiaclilne, 
where they tin; lightly rolled between ttaimcl rollers, and when 
thoroughly drx tin* elongated and ini|>erfcrt shot nm separate*! 
bv rolling the whole down a series *.f inclined planes, each 
slightly lower than the nrereding and Hquimtcd from it bv a 
slight opening : the |n*rtcct ones, having a greater momentum 
lesip the opening, while the defective ones fall through, and are 
reunited. 

The different sia> are then separated by an apparatus resem- 
bling a ehe*t of drawers, provided with sieves of dillerent de- 
grees of fineness, to wliieh a shaking motion i* llii|*firted. 

The shot are fiuallv polished by placing them in revolving 
cylinders with graphite, by which, and the attrition, a black 
and shilling surface is pr educed. 

In 18411, a pmec-s oi making shot by dropping the metal 
through a tulte up which a strong current of cold uir was 
driven was patented by Smith. This obviates the use of a 
high tower. 

In 1808, Glasgow and Wood, of St. l.ouis. patente*! the mak- 
ing of shot by dropping the molten leail through u column of 
ghcerinc or oil, instead of air. 

The sixes of drop shot vary with ddlercnt manufacturers. 
The following gives the sixes and number «»1 shot to an ounce, 
of a Baltimore and a New York hou.-v : — 

UxiriM.-HK 4 Nksx YoitK. 





No. *.f 




No. of 




No. of 




No of 


Size. 


1 Viler, 
to ••/.. 


Si»t- 


Pellets 
to «■/.. 


MX** 


Pellets 

to oz 


Size. 


Pellets 
t*» oz. 


TTTT . 


-.22 


1.. 


...lift 


IK... 


.21 


4.. 


... 132 


TTT . . 


-.20 


•fa • 


..110 


V . 


27 


rl . . 




TT 




o. . 


...1*1 


rr.. 


! . 31 


«; . 


...218 


T 


..34 


* . . 


.. .2ft 


T 




* 


.. 2i*l 


mm.. 


..fcl 


X 


. . 


mm. 


.42 


s.. 


...m 


lilt ... 


. .45 


:» . 




III! .. 


. ..fto 


it. 




ii . 




In 


.1,1.30 
.2. 2«xi 


It . . . . 


. . .ftU 


10.. 


.. 848 


l 


• • • *• 
..GJ 


11.. 


1 .... 


...71 


11 .. 


. . 1 .340 


2 

3 


• • 4 • 

. . !M 


12.. 


.3,-' si 


2 

X ... 


...Si; 

-l'Hi 


12 .. 


. 2,320 



Buckshot BDii bullets ar* made by casting or by compression 
in dies. 



rig. 0l»31. 




L*od- Poin t tig 
Ladle. 
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Number oj Pellets in an Ounce of Lead Shot of the different 

Sizes. (Has well.) 



AA 

A. . 
BB 

B. . 



40 

60 

58 


No. 1 82 

2. 112 


No. 5 218 ■ No. 9 984 

h 280 i 10 1,726 


3 136 


7 341 12. ...2,140 

8 000' 14. ...3,160 


75 


4 177 



h. for caution arc a!>o gcti«-rirully termed *bot 

Ordnance projectiles are, before being issued for service, sub- 
jected to & series of tests in order to ascertain if they are sound 
and of proper dimensions. The instruments required are oue 
large and one small ring-gag*, aud one cylinder-gage for each 
caliber, & hammer, and steel punches. The shot or shell u 
first examined, to see that it has no Haws or other risible im- 
perfections, and is then tned by pacing it through the large 
ring-gage. It must pass through this in all directions, but 
must not puss at all through the small one. It is then tried by 
rolling it through the cylmder-gage , which is set up endwise at 
a moderate inclination. If it sticks, it is 
rejected. 

In the case of a hollow projectile far- 
ther examination is required. It must 
be struck with a hammer, to judge by 
the sound if it be free from flaws or 
cracks. 

The diameter of the interior cavity is 
then verified at various points by means 
of proper gages, as is also the diameter 
of the fuse-hole. 

The shell is next placed in a tub of 
water, the fuse-hole being stopped with 
a wooden plug haring an aperture for 
the insertion of a pair of bellows. The 
shell being nearly covered with water, 
air is forced into its interior by means of 
the bellows, and if there be any holes in 
it the air will rise in bubbles through the 
water. This test also gives auother in* 
dication of the soundness of the metal, 
as the parts containing cavities will dry 
more slowly than the rest. 



Fig. 6032. 




Shot-cartridge. A round of ammunition for a 

shot-gun. The shot arc 
frequently inclosed in a 
wi ni-gauze ease to prevent 
their scattering too much. 
In the example, a fibrous, 
elastic tube is tied at one 
end, and prepared with 
Shot- Cartridge. stearine or similar sub- 

stance, applied hot in a 
former ; the small shot being inserted, the other end 
is tied. For breech-loaders, the cartridge is inserted 
into a copper capsule charged with powder and ful- 
minate, in any usual manner. 

Shot-gage. A metallic ring with a handle, used 
for testing cannon projectiles. Two sizes are em- 
ployed for each caliber. 

The large gage is slightly larger, and the small gage n little 
•mailer, than the true diameter of the shot or shell, which must 
pass through the former but not through the latter. It is 
afterward rolled through a cylindrical gage, any jamming or 
•ticking in which causes the rejection of the projectile. 

In the United States ordnance service the first are called 
riag-gag-M ; the latter, cylinder-gages. 

Shot-gun. A smooth-bore fire-arm for shooting 
small game. Shot-guns are frequently made double- 
barreled, and of late years the breech-loading prin- 
ciple of Lefaucheux and others has been extensively 
introduced. Some breech-loaders, as Maynard’s, 
are provided with interchangeable ritie and shot 
barrels. 

Fig. 6033 is the Parker double-barrel, breech-loading gun, 
made by Messrs. Parker Brothers, West Meriden, Conn. A C 
show the barrels and mechanism in loading, and B in firing, 
position. For loading, the breech of the piece is placed under 
the right arm; by pressing on the finger-piece a, the lifter b is 
raised, and its beveled side, coming in contact with the screw 
e, draws the bolt d from a mortise in the lug «, releasing the 
barrels, which, turning on the joint y, are ready for the inser- 



tion of the cartridges. In this position , a small hole in the 
under side of the bolt comes directly over the trip /, which is 
thrown upward by the spiral spring g, and holds it against the 
lifter, whose top now projects above the frame directly lu the 
line of sight of the gun. After inserting the cartridges, the bar- 
rels are brought down by a quick motion with sufficient force 
to bring the top of the barrel in line with the top of the breech- 
pin ; the bottom of the lug e strikes the trip./, withdrawing U 
from the bolt </, which then enters the mortise in the lug ; the 
cartridges, coming in contact with the face of the frame, are 
forced into the chambers, aud the gun is ready for firing. As 
the action of the lifter not only withdraws the bolt from, but 
forces it into, the mortise of 
the lug, the fact of the top of Fig. 6034. 

the lifter being in place, so 
that the sportsman can sight 
along the barrel, affords an 
assurance that the gun is se- 
curely locked. 

An automatic extractor h in- 
serted in a hole drilled in the* 
lug and extending around and 
into the chambers of the bar- 
rels, serves to withdraw the 
cartridge-shells . I ts fron tend 
rests against a snail on the 

)oint y, on which the barrels turn ; so that in aMumlng the 
position A C, it is forced backward, pushing out the shells 
sufficiently far to be readily withdrawn by the fingers. 

The lock Is of the rebounding class ; the hammer being auto- 
matically thrown back to half-cock after firing l»v an arrange- 
ment which effectually prevents occidental discharge. See 
Reboot* de*. 




Cartridge. 



Fig. 6036. 




Ca/ipci . 



Fig. 6034 la the metallic shell used ; 
it is made from one piece of metal, 
and reinforced by a strengthens 
soldered to Its bottom ; the Berdan 
primer i* used in connection there- 
with, and is pressed home upon the 
nipple, so a* not to project beyond 
tli* bottom of the shell, by the de- 
vice i Fig. 5035, 

A reversible loading plug is em- 
ployed, either for ohargiug the shells 
or withdrawing the caps. 

Fig. 503b shows the case contain- 
ing the gun and its appurtenauces 
complete. 




Parker Shot-Gun. 

Fig. 2252 is a hreedTloading^ shot 
pun manufactured at Colt's nrmory. The parts 
are interchangeable, and so accurately made that 
parts of different guns may be intermixed and a 
pun may be put together from parts taken haphaz- 
ard. The lock is of the rclioiinding style, and the 
firing pins are without sprinps. 
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The action bolt which retain:* flu* barrel in it* place is 
moved by a lever, back of the hammer, through the medium 
of internal parts not shown in the engraving. This bolt en- 



Kig. 2252 




Coil's Breech l Atari ins Shot Gmt. 



gage* two hooks on the barrels and retains the barrel* rigidly 
in place. 

The bolt carrying the sholl extractors is engaged by a earn 
on the bolt, connecting the stock and the barrel, and when 
the barrel is released by drawing the action bolt and tipped 
a* shown in Fig. 2252, tho shell extractor is operated. 

Fig. 2263 show* that form of the Colt shot gun, haviog 
concealed limn mors which are cocked by the breaking down 
of tho barrel*. The hammers can be locked in thl* position, 
to prevent accidents, by a forward motion of the trigger, end 
released at will by a forward and downward motion of a step 
on fop of the stock. 

Tho shield or shell-shaped piece formerly placed upon (he 

breech piece of musxle-loadlng guns to prevent particles of 
the cap from being blown into the eye has been entirely dis- 
pensed with upon the Colt gun. It was a curious instance 
of tbo persistence of a form after its use has entirely de- 
parted. 

L 




Parker Gun and Appliances in Case. 



Shot-met'al. An alloy of load, 56 part* ; ar- 
senic, 1. Used for making bird-shot. 

Shot-«ort'er. A frame with a series of sieves of 
different grades 
of fineness, to 
sort shot into 



M\ 



m\ 



\m\ 



various grades 
of size. The 
imperfect shot 
are separated by 
a series of in- 
clines bed with 
foot-troughs, 
over which the 
perfect shot are 
projected by 
their velocity, 
to be afterward 
assorted in a se- 
ries of rotary 
screens of grad- 
ually increasing 
coarseness. 

Shot-ta'ble. 

A device for in- 
suring the equal 
shrinkage of 
shot in all di- 
rections while 
cooling. It has 

an annularly 

grooved surface shot-Sort*y~ 

with a conoidal 

central projection, and turns on an upright spindle. 
The hollow spherical mold is placed thereon after 



Hr. * 

in 



■a Ms*m 

- ■■■ ■■■■ — -- i 

v lABBriU 



the cast is made, and 
rotated until the cast- 
ing is cool enough to 
be removed. 

Shot-tow'er. A 
tall building from the 
summit of which melt- 
ed lead is dropped into 
a cistern of water. See 
Shot. 



Fig. 6089. 



« 



Shot-Table. 



Shrap'nel. (Ordnance.) A hollow projectile for 
cannon, invented by General Shrapnel or the English 
artillery. 

Aa originally constructed, the projectile consisted of an iron 
■hell filled with balls, sufficient powder being mingled with the 
balls to burst the shell when the fbse ignited the charge. 

It is also called spherical ease-shot , and was designed to attain 
a longer range than common ease-shot or grape. 

The bursting charge is designed to be of just sufficient strength 
to open the shell without scattering the balls, which should 
continue their flight. 

The improved shrapnel has it* bursting charge in a cylinder 
in the middle of the shell. 

The diaphragm shra/mel lias its powder-chain U t separated 
from the balls ; tho interstice* between the latter being filled 
up with coal-dust. 

Shrapnel nre commonly filled with leaden musket-balls, 
melted sulphur or bituminous matter is pourvd ill to fill up 
the interstices, and a chamber sufficiently largo to coutaiu the 
bursting charge is bored out beneath the fhse-hole. 

8 hunt-gun. (Ordnance.) A rifled gun, having 
two sets of grooves, — one down which the studs on 
the ball are passed in loading ; and another, not so 
deep, along which the studs pass in discharging, — 
the ball being shunted from one set to the other at 
the bottom of the bore. 
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Sight 1. (Ordnance.) A piece of metal at- 
tached or applied to a fire-arm, and by which the 
arm is pointed at the object Small-arms have 
breech and front sights, the former usually notched 
and the latter pointed. See Breech-sight ; Leap- 
sight ; Front-sight. 

Sights for cannon include the breech-sight, front- 
sight, rimbase -sight, and pendulum-hausse (which 
see). See Back-sight ; Muzzle-sight ; Breech- 
sight ; Telescopic Sight, etc. 

Fig. oftTD. 



The United States service rifle has 
a uotdi for 100 yards, and two lanes 
for 300 aud 500 yanU respectively. 

Fig. 5079 shows a sight for service 

Arc-onus. 

2 . 8ome surveying and other in- 
struments of precision have plain- 
sights, usually consisting of a vertical 




t 



»iecc with nn opening divided by a spider's thread, 
iuir, or fine wire. 

Blc'nal-roGk'et. Signal-rockets are compoted 
of a com, charged with composition ; a pot filled 
with Mart, gold-rain, or serpents , , «nd a rack- 
They are named from the interior diameter of the 
ae {-inch, 1-inch, or lj-inch rockets. 



Tbs ease is formod of stout paper, which is cut into rectangles 
In width equal to the length of the case ; these are rolled over 
a wooden former which is of the same diameter as that of the 
Interior of the rocket, the paper is pested after the first tarn, 
and Is drawn around the roller, keeping It perfoctljr taut as 
each turn is taken. This is done on a flat table, and succeesive 
sheets of peper are added until the required thickness Is at- 
tained. It Is then choked near one end by means of a stout 
cord wound once around it and drawn taut by means of a 
treadle, after which the choke Is secured by several turns of 
twine, leering an aperture large enough for the insertion of 
the spindle In driving ; the case is now dried in the shade. 

When dry, the composition may be driven into the case. For 
this purpose thp choke end is cut off square to such a length 
that when the cose Is Inserted In the mold, the 
Fig. 6084. choke shall fit closely over the nipple of the spin- 
dle, the end of the case resting on its bese ; being 
placed on the spindle, the cose is driven firmly down, 
and the mold placed over the case. The mold Is a 
metallic tube, bound with rings ; or a block ltaving a 
circular hole, Into which the case fits, may be used 
for holding the case while driving. For driving, three 
or more drifts are used ; these are of the same diame- 
ter os the rocket, but of different lengths, and all ex- 
cept the shorteet are recessed to receive the spindle. 

A ladleful of composition is poured Into the case 
and driven down by 26 or 80 blows of a wooden mallet 
on the heed of the drift, which Is then withdrawn, 
and another iadleftil of composition poured in, which 

a, JfelcLIs similarly treated : the operation is proceeded with 
or Block, in this way, using the longest hollow drift first, and 

b. Spin- afterward the shorter ones successively until the top 
dU. of the spindle Is reached. The case is then driven 

e, Dr{fl. one diameter in hight with the solid drift, the cooi- 
d. Cast, position covered with a paper wed cut to fit the case, 
over which is driven a wad of clay about 4 of a diame- 
ter In hight. .... „ , . * . 

Cases may be driven without a moldy being firmly fastened 
in an upright position. 

The rocket is primed by a piece of quick-match, inserted in 
the choke-hole end coiled away at the bottom of the composi- 
tion. A cap of strong paper is then pasted over this end. 

The pot is a cylinder of rockct-paper, which is slipped over 
the ease at the clay-wad end, projecting about 1} diameters 
beyond the end of the case ; it contains the ornaments and a 
bursting charge of powder, and is pasted on to the case. 

The cone is mode by a semicircular piece of thick paper 
wrapped around a conical wooden former and pasted. This U 




_ over the end of tlie pot by a similar cone of thin paper, 
inch longer, whose bottom is cut into slips aud pasted to 
pot- 

The stick tapers gradually, being of .6 to & of an inch at the 
and & to 6 of an inch square at the small end. The 
end Is that attached to the rocket, and is tied on by 
of twine or iron wire. Its length is such that, when 
d, the rocket should balanco at from about 1 to 2 inches 

In rear of the case. , , . v , . - , 

dimensions spplyfor \ to 1} inch rockets ; for larger 





.they 



rly in similar proportion to the 



MarenS'Grmcus, who wrote about the close of the eighth cen- 
tury, gives the following directions : pulverize in a marble mor- 
tar 1 pound sulphur, 2 charcoal, and 6 of sailer. ; 
torn some of this powder tightly In a long narrow 
tube closed at one end, then set on fire, and the 
tube will fly through the air. 

Thto is a veritable rocket 

Rockets from 3 to 4 Inches in diameter ascend 
from 1,000 to 1,200 yards in from 7 to 10 seconds, 
and are visible 86 to 40 miles. Rockets of 1 or 
2 Inches diameter only ascend to from 460 to 600 



Bkelp. A strip of iron which is bent 
into a tube to form a gun-barrel, or pipe. 



butt than 



K for gun-barrels were formerly forged, the strip being 
et long and 4 inches wide, thicker at the end for the 
at the 



hich forms the muzzle. These skelps 
bent, lapped at the edges, and welded at several 



These forging operations were superseded some years since at 
Birmingham, England, by rolling processes, which have become 



For rolling, the circumference of the roller is equal to the 
length of the skelp, and the shape of the groove is adapted in 
width and depth to the width and thickness of the skelp 
Welding was performed by running the skelp with lapping 
edges through the circular aperture formed by the semicircular 

C ves of adjacent rollers. The skelp was brought to a welding 
and placed on a mandrel. 

This plan has been modified by making a blank of an extra 
thickness and combining a drawing and welding action. 

A bar of iron about u foot long is bent into a cylindrical shape, 
the edges overlapping ; being raised to a welding heat, it is then 



slipped over a triblet uud pas>ed between n pair of rollers, which 
weld the edges and druw the cylinder to the length and propor- 
tions of a gun-burrel at u single heat. 



A die ul‘ reijuiivtl form is made 
ill two iuirts, so arranged on a slide as to open for 

.1 1 ^ f f it. ..1 . A 9 A* 



Skelp-bend'er. a uie oi 1041 

a ali 

the admission of the end of the sheet and be closed 




f a ICTUi. 1 in* viiu uitiu i/' ia tv m 

ized by tin* projicr apparatus and drawn through 
le die. 

Sky-rook' et. ( Pyrofcduti /.) A species of lire- 
nrk — composed of a mixture of niter, sulphur, 
id charcoal, tightly rammed in a stout paper case — 

hick is caused to ascend when the compound is ig- 
ited at the lower end. It is provided with a stick 

.1.1 L ... ..A4 . 1. .. 1 A am A 1. . . ... ... ..a 



In Fig. 6140, the cose A hns three short sticks B B placed 
equklistontly around It, and attached by wires a a. 

In Fig. 6141, tho case A Is provided with wings B B, which 
may be folded dowu when the rocket is picked for transporta- 
tion. When erected to serve :u» guides, they are held by a slid- 
ing-collar (7, which is notched to receive them. A rod d pass- 
ing through u loop in the collar serves to hold them in position 
for being discharged. The stick is dispensed with. See Signal- 
XOCKLT. 
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Sky-'oektt, SLy-rocket. 



Sling. 1. {Weapon,) A short leathern strap 
having a string secured to each end, by which a 
stone is hurled. 

The stone lying in the strap, which has a central 
aiwrturc to receive it, the sling is rapidly whirled, 
the ends of the two strings being held in the bond, 
and when ono string is released, the stone flies off 

at a tangent. The velocity is computed from the 
length of the radius and rate of revolution. 

The sling is a weapon of great antiquity, and Is still used 
among some barbarous nations. About 1406 n. o., when the 
first great dfaMmslon occurred among tho Israelites, we read 
that among tho 26,000 Bcujuminite.i were M 700 chosen men 
left-luiiidcd ; every one could sling stones at an hair-breadth and 
not miss.” Young David was a skillful slingvr. 

The sling was used by tho Phoenicians, Egyptian*, and Par* 
dans, lly the early 0 recks it appears to have boeu but little 
known, but tho light troop* of the later Greek* and Jtonaau* 
consisted largely of siiuger*. Tho missiles were usually ». touts* 
l.ut cast plummets wero also used by the Greeks. Such are 
found on the plain of Marathon. 

Stones hurled by hand without slings were often used. The 
Libyans curried three spenrs and a bag full of atouc*. 

The inhabitants of the Balearic Isles were fumous slingers in 
the time of Stniho. 

Tho Huguenots used slings at the siege of Suuccrre, 1672, to 
ecououiize powder. 




Spade-bay 'o-net. (Military.) A broad-bladcd 
bayom-t, which may lx* used in digging shelter-holes 
or rifle-pits. A Tuuwkl-baygxkt (which see). 

Spear. 1. (Weapon.) A very ancient instru- 
ment of war, consisting of a blade on the end of a 
long shaft. It still survives among savage nations, 
and under the name of lance is used by cavalry 
among those comparatively civilized. 

The spear of antiquity was sometimes provided with the 
amentum or thong for throwing. 

Herodotus distinguishes the nationality of some of the na- 
tions in the army of Xerxes by describing the peculiar orna- 
ments on the ends of their spear-shafts. 

For a dissertation on the spears of the ancients, see article 

Hasta,” in Smith’* “Dictionary of Greek and Roman An- 
tiquities.” The spear was the principal weapon of the Mace- 
donian phftlanx. The lance wa* introduced from Tartary into 
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Poland, and thence found its way into the army of Frederick 
the Great, and into the Austrian service, where its name (w/aw. 
from Turkish oglan, a youth) indicates its derivation. 8re 
Lance 

Sponge. 

3. (On/tMua:.) A mop lor cleaning the bon* of a 
cannon after a discharge. 

The sponge-head is a wooden cylinder covered with a fabric, 
of which the warp is hemp and tho weft woolen yam, woven in 
loops like a Brussel* car|ict. 

Alum-dressed sheepskin with the wool tin is sometimes used. 

In field service, the rammer is at one cud of the stalT and tho 
sponge at the other 

A ro)* sponge lias n rope staff instead of a stiff one, and is 
used on shipboard in kid weather when the lower |»orts cannot 
be opened for the service of the guns except at the moments of 
firing. 

A hair-brush is used for this service with riffed guns. In the 



Fig. 5402. 




Sponge for Cannon. 

example, a hollow heml, as usual, is made to fit the rammer or 
sponge staff, and a spiral groove is turned on its outside from 
one end to the other; a mat of horse or homed -on trie hair is 
then laid around the stock and lashed down by wire wound 
upon it, over the grooves, imbedding it in the same. 

Spring' al. ( Weapon.) An ancient form of mili- 
tary engine for throwing stones and darts. 
Spring-blade Knife. A pocket-knife whose 



Fig. 6479. 




Spring Dirk- Knife. 



blade is thrown out or held out by a spring. In the 
ordinary pocket-knife, the blade b held by 
the spring in open or closed position. 

In the example, the blade la projected longitudi- 
nally from the handle by a spiral apring ; catches on 
the handle maintain it in either its projected or re- 
tracted position. 

Btmn'ohion-fnn. 1. A small 

cannon mounted on a pivot. 

2. A boat-fan for wild-duck shoot- 
ing, mounted on the gunwale. 

Steam-gun. Oim* w hose project ih* force is de- 
rived from the expansion of steam issuing tli rough a 
shotted tube. 

In a manuscript of Leonardo da Vinci, nhout a. i>. 1600, oc- 
curs fin* following : — 

“ The nrrhitomtere is n machine made of fine brass, which 
throw* Iran halls with great noise mid much force. One third 
of this Instrument c onsists of a gn at quantity of fin* and fuel. 
When the water is pro|.erly heated, the screw on the vessel 
where the wafer is must l»e turned : nt flint moment the wafer 
will i •scape below, will descend into the heated part of the ma- 
chine, and lie immediately converted into strain so abundant 
and powerful that, the effects of its force and its noise will strike 
one with amazement. This machine will propel u hall weighing 
rather inon* than n talent.” 

L. da Vinci, hi describing this gun, uses Greek terms, and it 
is surmised flint it Is the invention of Archimedes. One who 
lias had acres s to the manuscript states that lki Vinci gives the 
credit of the invention to the Greek philosopher. 

A steam -gun is dewrihed in Van Ktfen's “ Recreations Ms- 
thematique,** 1U2 9, H.'id Problem. It is a very clumsy contriv- 
ance, hut used steam acting on a wooden piston or salxtt to 
cxjk*1 the kill. 
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Submarine 

Parkin* exhibited a sfc.im gun in England l>oforv tin* Duke 
of Wellington, 1*24 It wn* very effective, hut flu- " Iron 
Duke " considered tlmt a in -boiler flint threw away l-nll* a* 

fast, us that did would In* out of place ill an army, nml would 
waste ammunition. The mini* objection ha* b<*eii until lately 
urged a mlnst the use of bn-eeli loading fire-arm*. “ The men 
*ln*>t to > fist ? * 

Mr. II mry l»e**cnier'* idea is to have a steam fire engine to 
throw In llets instead of water, lie calculates that it will throw 

18H poi nds, representing 2,f>40 riflc-nullets per minute, to a 
distance of 1 mile, with a consumption of 5 pounds of coal and 
3 gallons of water. “ An increase in the weight of the projec- 
tile would increase both its range and force, and 2-ouncc bullets 
might bi used for a long range, being propelled at the rote of 
1,000 a minute. A machine with three parallel barrels could 
throw 2-cunco shot at long range from the center barrel, and 1- 
ouncc shot (2,000 a minute) at short range from the side barrels.” 

The cal elation for steam at 150 pounds pressure is that it 
would escape at an initial velocity of 1,900 feet per second, and, 
acting upon a 2-ounce leaden ball, presenting an area of 6 of an 
inch, would exert a force upon it of 90 pounds 1,100 to 1,200 
feet per second Is the initial velocity of the Armstrong gun pro- 
jectile Mr Bessemer suggests a univcrsaDjoint tube for de- 
livering a sweeping fire ; and a mantlet to shield the gunners 

Fig 6684 shows the Wood and Lay submarine steam-gun 
The side of the ship, below the waterline, has an aperture, 
which is closed by a ball and socket joint This joint has con- 
nected with it a tube, which extends in want, and terminates in 
a box in which is a trunk with two compartments for containing 
the shells. This trunk Is capable of being moved in the box, 
so that while one shell is being discharged another can l»e 
placed therein To the rear end of this box a steam cylinder is 
placed, haring a piston therein, which, when the shell is placed 
in the trunk, has steam admitted in the rear by means of suit- 
able valves, and is pressed forward with such force as to eject 
the shell and force it to a considerable distance. The piston- 
rod is hollow, and a cord is passed through it, and Is wound 
around a spool upon its outer end. The opposite end of this 
cord is secured to the shell, and thus, when the shell has trav- 
eled any determined distance, the cord is mode to discharge it. 

Stink-ball. A nasty pyrotechnic, which makes 
a suffocating smoke and odor, to be thrown among 
working parties, or on an enemy’s deck at close 
quarters. It is composed of nitch, rosin, niter, gun- 

C owder, colophony, assafeetida, sulphur, etc. Used 
y the Chinese and Malay pirates. 



STOCK 

6. That part of a fire-arm to which the barrel and 
lock are attached. 

The stock of the United States service musket 
Is mode of well-seasoned black-walnut. The 
different parts are shown by their respective 
letters in the cut. 

a, butt ; the enlarged rear portion having a 
cheek-piece and heel plate. 

b, comb. 

c, handle, hand , or small; its length and 
bend or crook determine th e fall or 'drop. 

d, head, having a brass side and lock side. 
e t shoulder for lower band. At this point is 

the thimble for the ramrod. 

/, shoulder for middle band. 
g, shoulder for upper band. 

A, shoulder and tenon for tip. 
t, bed for lock. a pi* f 

b 



Mas 




Steam- Gun. 

Stub. l..An old horseshoe nail. Iron formed 
therefrom. Stuff-iron. 

8tub-iron is used especially for gun-barrels of superior quality. 
The stubs are put into a tumbling-box to brighten them, re- 
moving all rust and dirt. They are then combined with from 
12 to 60 per cent of steel in blocks of the same size os the stubs. 
The combined metals ore puddled, hammered, heated, tilted, 
and rolled into ribbons, to be wound in coils around mandrels, 
heated to a welding heat, jumped, and finished by a hammer 
on the anvil. See Gun-baked. ; Twist. 

Stub-twist. A 

gun-barrel made of a 
ribbon of combined 
iron and steel, the 
iron being derived 
from stubs (old horse- 
shoe nails.) See Stub. 

Sub-osl'l-ber Pro-jec'tilo. (Ordnance.) A 
projectile for cannon or small-arms, of smaller di- 
ameter than the bore of the gun from which it is 
firod, bat having a sabot large enough to fill the 
bore, allowing tne usual windage ; or with an ex- 



or with an ex- 



panding sabot, which is forced out so as to fill the 
bore when the gun is fired. 

Sub'ma-rine' Gun. Submarine ordnance seems 
first to have been suggested by Saint Cyr in 1797, 
and consisted, as shown at a, 

Fig. 6031, of a mortar towed 
underneath a vessel by a span 
extending between two boats. 

Fulton experimented with firing 
guns under water in New York Har- 
bor in 1814, and was successful in 
penetrating a bulkhead representing 
the bottom of a first class ship. Ili* 
submarine battery of 100-pounder 
Colombiads is illustrated at b The 
gun traveled on Its carriage, the bar 
rel of the piece slipping in a packed 
port-hole. The port was closed by n 
shutter, which was raised by a lanyard 
and dropped of its own accord when 
the gun recoiled. 

Mr. Phillips of Indiana in 1856, and 
Woodbury of Boston in 1861-1864. 
worked at the problem. Woodbury V 
device Is shown at Fig. 6032. An 
American submarine gun was shown 
at the French Exposition of 186^ 



Fig. 6031. 





Submarine Guns. 



Gun-Stock. 
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Fig. 6032. 




American Submarine Gun. 
Fig. 6033. 





Submarine Projectile. 



Sword. 1. A cut and thrust weapon. Its use is 
of a very remote antiquity, dating as far back as the 
bronze age. Stone is not adapted for weapons of 
this kina, and they have not been found among the 
relics of peoples unacquainted with the use of metals. 
Artificers in flint could produce nothing better than 
a short knife. Swords of iron were made by the 
Chinese, 1879 b. c. This was about the era of Isaac, 
and three centuries before Cecrops. 

Herodotus speaks of an “ antique iron sword ” as planted on 
the top of the mound of worship, used by the Scythians. The 
position was phallic , a form of deification familiar to that whole 
region. The sword found in the great tomb of Kertch was of 
iron. Their weapons, however, were usually of bronze. 

The swords of the bronze age are always more or less leaf-like 
in shape, double-edged, sharp- pointed, and intended for subbing 
and thrusting rather than for cutting. They have no band- 
guards. (Lubbock.) a is an ancient iron sword, introduced to 
show the difference in shape, e to k have solid handles, bed 
have thin handles intended to have scales of wood to round 
out the hand-hold. The handles are short, and are adapted for 
the use of a smaller-handed people than the present inhabitants 
of the lands where these specimens were gathered, a Is an iron 
sword from a Saxon tomb, England : 6, bronze sword from Ire- 
land ; c , from Sweden ; e, Switzerland ; /, Neufchatel ; g, Scan- 
dinavia ; g hi j k, Denmark. 

For the sake of comparison are added : — 

/ m, spear-heads from Ireland 
n o, Irish bronze daggers. 
p a t bronze knives from Switzerland, 
r, bronze razor-knife from Denmark. 

The Egyptian sword was straight and short, from 2} to 3 feet 
in length, having a double edge and a sharp point. It was used, 
as the monuments show, for cut, thrust, or as a dagger. The 
handle was hollowed in the center, increasing in thickness 
toward each end, and the end was surmounted by an emblem, 
such as a hawk’s head or the symbol of Phrah. 

Ages ago the superiority of Damascus blades was proverbial. 
They were very thin, took an exceedingly keen edge, and were 
so elastic that they could be bent into a circle without retaining 
a permanent set. Their surface exhibited a series of fine wavy 
and spiral lines, which were apparently removed by grinding, 
but restored by the application of acids. From this circum- 
stance it is inferred that they were, like their modern imita- 
tions, made by welding together thin laminse or wires of iron 
and steel. The art is said to have been lost to Damascus when 
it was taken by Tamerlane, who carried away the artificers ; and 
though swords are still made there, they do not enjoy the repu- 
tation which tradition assigns to those of the ancient manufac- 
ture. See Damask ; Steel. 

When, a. d. 802, Nicephorus, son of Irene of Byzantium, 
attempted to throw off the yoke of the Saracens, he sent a letter 
to the Khalif Haroun al Raschid, in which, alluding to the 



game of chess, he said, “ The queen considered you as a rook, 
and herself as a pawn,” and accompanied the letter with a 
bundle of swords, which his messengers threw down at the foot 
of the throne. The Khalif smiled, and drawing his scimeter 
(samsamah), cut asunder the Greek swords before him; then 
dictated this answer : — 

44 In the name of the most merciful God '. Haroun al Raschid, 
Commander of the Faithful, to Nicephorus, the Roman dog. I 
have read thy letter, O thou son of an unbelieving mother. 
Thou shalt not hear, thou shalt behold my reply.” 

He ravaged Asia Minor at the head of 300,000 soldiers, and 



Fig. 6138. 




dictated a humiliating peace About this time Charlemagne 
was subduing the Slavi of the Elbe and the Avars of Hungary. 
The king of the Franks at Aix-la-Chapelle received from the 
great Haroun of Bagdad presents, consisting of the keys of the 
holy sepulcher, a consecrated standard of Jerusalem, a wheel- 
clock that struck the hours, an organ, an ape, and an elephant. 

8cott, in the “ Tales of the Crusaders,” describes a meeting be- 
tween Richard Coeur de Lion and Saladin. Saladin asks Rich- 
ard to show him the strength for which he is famous, and the 
Norman monarch responds by severing a bar of iron which lies 
on the floor of his tent. Saladin says, ” I cannot do that,” but 
he takes a down pillow from the sofa, and, drawing hU keen 
blade across it, it falls in two pieces. Richard says : 44 This Is 
the black art ; it is magic ; it is the Devil ; you cannot cut that 
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which has no resistance. ” And Saladin, to show him that such 
Is not the case, takes from his shoulders a scarf which is so light 
that it almost floats in the air, and, tossing it up, severs it be- 
fore it can descend. George Thompson states that he saw a man 
in Calcutta throw a handful of floss silk into the air, and a 
Hindoo sever it into pieces with his saber. 

Europe wondered much at the gorgeous profusion of the 
Orient, and even the *' brand Excaltbur ” must hare been of 
Eastern make, — 

“ My brand Excaltbur 
Which was my pride ” 

“ For all the haft twinkled with diamond sparks, 

Myriads of topaz-light, and jacinth-work 
Of subtlest jewelry 



No wondar Sir Badlrara ooretod the •word of thia old Britt* 
chief and hid it “In the many-knotted water-ttafi.’ M I 
In the chronicle of the old harper who la alwaya a Uttle 

concert pitch. .... . .. . 

The famous sword of Orlando was said to hare ten ths work 
of the fairies, and its name Durandal ( dur en diabU, as hard 
as the deril »') U Indicative of its origin, and acamnU for the 
fact (?) that he was able to cleave the Pyrenees with it. It was 
also called Durandarte , Dvrindana, Durlindana. 

Cur tana was another famous sword of Orlando. Its name 
was given to the “ first royal sword ” of Engtamd from awry 
early period ; in the wardrobe accounts for 1488 it is so detig- 

^Morglay (glaive de la mart) was the sword of Sir Boris of 
Southampton. 

Tizona was the famous sword of the Cid. 

Andrea Ferrara , so long believed to be the name of a cele- 
brated Italian sword-maker, must be given up Andrea Is only 
an occasional prefix, and Ferrara is most probably a corruption 
of ferrarium , a weapon-smith, or cutler. 



The Lord Mayor of London used to bear three swords, — a 
common , a Sunday, and a pearl sword. These were not famous 
in chiral ric records. 

Japanese officials of a certain grade wear two swords, the 
hilts projecting out a foot in front of the person of the wearer. 
One of them is a heavy , two handed weapon , pointed, and sharp 
•a a razor ; the other short, like a Roman sword, and kept in 
the same serviceable state. 

8 words and sabers have a blade , either straight or c unfed, 
with a tang, which is inserted into a spindle-shaped piece of 
wood, covered with leather, and wrapped around with bran 
wire ; these form the pipe, which, with the brass knob at the 
end called the pommel constitutes the Aril. The hand Is pro- 
tected by the guard , which is a curved piece of metal, consist- 
ing of from one to three branches, and usually provided with a 
broad plate of metal, the guard-plate, at the point where it is 
attached to the blade. 

The scabbard is the care, usually of leather or steel, into 
which the blade is inserted. 

The blade of a sword constats of : The tang, which enters 
the hilt ; the shoulder , which abuts against the end of the hilt ; 
the forte, the half of the blade nearest the hilt; ihvfaibU, or 
foible, the half part nearest the point; the point; the back; 
the flat ; the edge. 

The hilt consists of (the parts varying in different kinds of 
swords) : The pommel, or back piece ; the gripe ; the bars of 
the basket, in sabers; the stool, or guard- plate; the bow, in 
sergeants’ swords and horse-artillery sabers ; the cross , as in the 
old Highland claymore ; the linguets, in foils and rapiers. 

The successive operations in sword-making are forging, ham- 
mering. swaging, hardening, tempering, setting, grinding, glas- 
ing, hilting, and proving. 

In the process of making swords, as practiced at the factories, 
pieces of Sheffield steel called double molds, each of the length 
of two blades, the ends for the tangs being of iron, are em- 
ployed. These are cut or broken in the middle, the tangs are 
forged first, and afterward the blade, the furrow or furrows 
being formed at the same time. Twenty -five reheatings are re- 
quired for this purpose. The blade ta then heated and plunged 
into cold water, rendering the metal extremely brittle ; again 
heated, and the distortions caused by the hardening corrected 
by rehammering, when it ta again heated till its surface assumes 
the proper color, of which the workman is the judge, to insure 
Its having the due hardness and flexibility when tempered, 
which ta done by plunging it at this stage into cold water. 

It ta next ground. The stones employed for finishing the 
furrows have raised flutings suited to the furrows of the par- 
ticular kind of blade to be operated on. 

The polishing is performed upon wheels of various sixes, with 
lard-oil and flour of emery, the blade being frequently dipped 
into lime-dust during the operation. A brush-wheel, sprinkled 
with fine crocus-powder, imparts the final polish. The scab- 
bards, if of metal, the hilts, and other metallic parts are 
treated In like manner. 

In making the metallic scabbard, a piece of sheet-eteel ta laid 
over the top of an open rise, and beaten with a wedge-shaped 
wooden mallet, causing the edges to approach each other. The 



sides are then beaten on each side until the edges nearly unite, 
and the scabbard ta slipped upon a mandrel and hammered 
until the joint is cloeed ; it ta then soldered,, and the tip, or 
drag, and the bands are put on. 

The gripe, or handle, is made of walnut, with a metallic strip 
at the back ; it is shaped by files, a tenon for the ferrule made 
at the end, and balled, that ta, surrounded with grooves, by 
means of a triangular file : the edges of these grooves being 
afterward rounded, or “ balled,” with another file. It ta then 
drilled In a lathe, with a longitudinal hole for the tang, after 
which It ta covered with dogfish-skin, secured by winding 
cord or wire around the gripe in the grooves between the balls. 

The hilt, or guard, ta cut from sheet-metal, and hammered 
into shape, then polished, and finally fixed to the sword. This 
operation is called mounting. 

Sword-blades, resembling those of Damascus, are made at 
Solingen, in Germany. A fagot is first formed of alternate fine 
bare of iron and steel. It Is drawn out, doubled, and twisted 
several times, and then formed into a ribbon. Two such rib- 
bons are welded together, inclosing between them a thin blade 
of the best-cutting English steel. After polishing it. it is 
dipped In diluted sulphuric acid, to give it a pattern. 

Sword-bladee, resembling in appearance the Oriental blades, 
and equal to them in quality, have been made in Germany, by 
the process of Prof. Crevilli,of Milan. 

* A long, flat piece of malleable steel, 1} Inches In breadth 
and i Inch in thickness, ta first bound with iron wire, at inter- 
vals of | inch. The iron and steel are then Incorporated by 
welding, and repeated additions (10 to 20) of iron wire made to 
tbe forging, in the same manner as the first. The forging ta 
then stretched, doubled, and welded; and the process is re- 
peated as often as may be desired, when the material is brought 
to the shape required by the hammer on the anvil. 

'* By filing semicircular grooves on both sides of the blade, 
and again subjecting it to the hammer, a beautiful rosette- 
shaped damask ta obtained. By special manipulation the pat- 
tern may be made to assume other forms. The pattern ta 
brought out by tbe application of aqua fortls and vinegar. An 
idea of tbe extraordinary tenacity of these blades may be 
formed from the Act, that out of 210 blades examined by a 
military co mmi ss i on, and each of which was required to bear 
three cuts against iron and two against a flat wooden table, not 
a single one snapped or had Its edge indented.” 

T 



Tape-prl'mer. A narrow strip of flexible ma- 
terial, usually paper, containing small charges of 
fulminating composition at short and equal intervals 
apart, and covered with a water-proof composition, 
as the Maynard primer. It was never much favored 
in the service, and has been superseded by the plan 
of placing the fulminate within the cartridge. 

The tape-primer required a pecaliar lock, having 
a recess for containing the tape and mechanism for 
advancing each primer successively to the nipple. 



Tel'e-scope Sight. ( Fire-arms. ) A telescope 
mounted on a fire-arm. It is generally adjustable, 
in altitude for distance ; in azimuth (or wind cor- 
rection. 



Fig. 6465. 




Time and Permission Fuse for 
Explosive Shells. 



Time-fuse. A fuse which can 
be so arranged as to explode a 
charge at a certain determinate 
interval after the time of its 
ignition. This is usually effect- 
ed either by cutting 
out or off a portion 
of the fuse or by 
employing compo- 
sitions of which 
given lengths bum 
at different rates. 

Fig 6466 showa a 
“ Borman” fuse, which 
at the discharging 
point ta in contact with 
a chamber containing 

md 
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Interior charge of the shell. See also fosc, K*. 2132, 

To'nite. Dry nitrated gun 
cotton. Density 1.50, about the 
same as dynamite, and occupies 
in a blast-hole § the space of com- 

S ressed gun cotton. Sold as & 
ense dry cartridge. 

“ London Mining Journal 1878. 

See also “ Engineer” 1878. 

As made at Fernham, England, it 
consists of finely divided or maceruted 
gun cotton compounded with about the 
same weight of nitrate of baryta. The 
gun cotton itself is mainly common cot- 
ton waste steeped in nitric acid, and on 
the excess being forced out by a hy- 
draulic press or otherwise, it is left 
some time for digestion in vessels of 
clay. While moist, it is macerated be- 
tween crushing rollers and then washed. 

The rationale of the latter process is a 
secret. 

As stated above, touite consists of this 
macerated gun cotton intimately mixed 
up between edge-ruunorx with about 
the same weight of nitrate of baryta. 

It is pressed into candle-shaped car- 
tridges, with a receiver at one end for 
the reception of a fulminate of mer- 
cury detonator. 

Tor-pe'do. A movable chamber or mine charged 

with an explosive which is fired by contact or by fuse. 

They are here divided into 

1. Nautical. 4. RaUway. 

2. Military. 6. Fishing. 

8. Oil-well. 6. Toy. 

1. (Nautical.) Torpedoes are of four classes, — 

a. Drifting. c. Boom, 

b. Anchored. d. Maneuvered. 

The drifting and anchored preceded the boom and 
maneuvered, and are adapted for circumstances and 
positions where (a) they may be allowed to drift 
with the stream or tide against a vessel in a river or 
channel or at anchor ; or (b) may be placed in the 
path of a vessel, or in the line of attack. 

The maneuvered class is adapted to be navigated 
usually beneath the surface of the water, its course 
and depth being determined and regulated by various 
devices to bring it in contact with the ship against 
which it is directed. The torpedo perishes in the 
explosion ; the torpedo- boat, on the contrary, cames 
a torpedo, and either explodes it against the enemy’s 
vessel iu such a manner as not itself to suffer in the 
contact, or launches it against the vessel after attain- 
ing such a degree of proximity as to insure the aim 
and power of navigation of the torpedo. See Tor- 
pedo-boat. 

Several terms used in practice are rather general 
than accurately technical, os they denote whole 
classes. Such are, — 

Magnetic torpedo, one exploded by electro-mag- 
netism, by spark, wire, or ignited pencil-line in a 
fuse ; in contradistinction to one fired by contact, 
clock-work, etc. 

Submarine torpedo, one placed beneath the sur- 
face of the water. 

CVm-torpedo, one in a metallic caisson. 
i^mianJ-torpedo, one pulled off by a laniard, etc. 

In the early Instances, floating mines were used In breaking 
booms, bridges, or other obstructions to navigation, as well as 
in breaking a cordon of ships or destroying a fleet in port. 

In 1586 four floating mines were sent from Antwerp by Zam- 
belli, against a bridge across the Scheldt, erected by the Duke 
of Parma. Each flat-boat of about eighty tons’ burden was 
stowed with 7,000 pounds of powder confined by mason-work 
and heavy stones. The mines were to be exploded by a match- 
rope and by clock-work. One was successful, and wade a breach 
of 200 feet in the bridge, doing immense damage in the viciulty. 



September 80, 1628, the English employed floating tin cais- 
sons of powder against the French at Rochelle. One exploded 
against a vessel without seriously damaging it. The others 
were intercepted. 

11 In the afternoon come the German, Dr. Knuffler, to dis- 
course with us about his engine to blow up ships. We doubted 
not the matter of feet, it being tried in Cromwell's time, but 
the safety of carrying them in ships.” — Pepys’s Diary , l(j$2. 

In 1»>88 au immense floating bomb was prepared by the French 
agaiust the port of Algiers, but was not used. 

In 1693 - 85 similar contrivances were used by the English in 
besieging St. Malo, Dieppe, and Duukirk, without serious dam- 



In 1770 the Russians burned the Turkish fleet in the port of 
Tchesme, and destroyed the fortifications by the shock of the 

explosion. 

In 1804 the loaded catamarans of Fulton were used by the 
English against the French fleet off Boulogne But little dam- 
age was done. 

Theexperiments were repeated again and again agninat Le Forte 
at Calais, 1804 (Fulton blew up the brig “ Dorothea ” 



Rouge 
in Ws 



Valmer Roads, October, 1805. See Fulton's ” Tor|>edo 
War,” and “ Torpedoes, their Invention and Use,” by \\ . R. 
King, U. 8. A., 1866, Plates XVII I., XIX.) ; Rochefort, 1809 ; 
the pontoon bridges of the French on the Danube, at Essling ; 
In 1813, by the Austrians in attempting to destroy the bridges 
across the Elbe at Koenigstein. 

About 1843 Colonel 8. Colt constructed a torpedo with which 
he blew up a ship in the Eastern Brunch of the Potomac River, 
near the Washington Navy Yard ; it is believed that the most 
important feature of this consisted in the application of elec- 
tro-magnetism as a means of exploding the contained powder. 

Torpedoes were extensively employed by the Russians during 
the Crimean war as a defense for the harbor of Cronstadt. 
These were suspended from buoys to which they were connected 
by pipes inclosing at their upper part a small glass tube con- 
taining sulphuric acid ; on the buoy being touched by a pass- 
ing vessel, the tube would be broken and the sulphuric add 
come In contact with chlorate of potash in the lower purt of the 
pipe, causing its immediate inflammation and consequent ex- 
plosion of the gunpowder in the magaxine. 

The experiment of the “ Louisiana” before Fort Fisher in 
1864 is one of the latest Instances. Two hundred and fifteen 
tons of powder were stowed on board. A tier of barrels, with 
the upper heads removed, were covered by 60-pound canvas 
bag*. A Gome* fuse was woven through the mass. Three 
modes of explosion were adopted, - clock-work aud percussion, 
candles, slow-match. The vessel was towed within 861 yards of 
the works, and exploded in one hour and fifty-two minutes, 
without doing any damage whatever to the fort. See infra , 
Fig. 6660. 

a. The drifting torj>edo is of various forms, and 
in its mode of action it is carried against the ene- 
my’s works or vessels by the current of the river, 
the set of the tide, or the drift of the wind. 



They may be divided into can or buoy torpedoes, according to 
shape ; faniartf-torpedoes, which are pulled off by a cord ; hydro- 
gen-torpedoes, which, when the cau strikes a vessel, turn a 
stream of hydrogeu ou to a piece of spongy platinum and ex- 
plode the charge; korological torpedoes, exploded by clock- 
work after tbe expiration of a given time. 

The Boule de Verdun is the name given to a crawling torpedo 
which was to have been launched at Verdun with the purpose 
of destroying a bridge which the Prussians had thrown across 
the Meuse, about three miles below tbe city. It was a nearly 
spherical chamber, about 40 inches in diameter, and contained 
a clock-work mechanism for pulling the trigger of a double- 
barreled pistol which ignited the primary powder. It was based 
upon the principle that a spherical body of a weight slightly 
neater than the displaced water, and having its center of grav- 
ity and magnitude coincident, will seek and keep the deepest 
portion and current of the river. It was not used, as Verdun 
capitulated just before it was to be launched. 

A drifting spar-torpedo intended to overcome obstructing 
chains or booms was invented by Lewis, of the British Royal 

Fig. 6664. 





POOR MAN'S JAMES BOND Vol. 3 211 



WEAPONS DICTIONARY 



Engineers. It had a spar weighted to float nearly vertically, 
and when the upper end met with an obstruction, the lower 
end passed underneath, and, the weight being dropped by the 
action, the lower end, carrying the torpedo, rose rapidly and 
struck against the vessel 1 s bottom. 

b. Anchored torpedoes are attached to mooring 
piles or anchors. They are firmly connected to sub- 
merged structures, or by a cable or swaying boom 
which allows them some lateral play. 

c. Sjxir- torpedoes. The spar-torpedo is carried on 
the end of a spar rigged overboard from the bows of 
a vessel, as seen in Figs. 6555 and 6556, or attached 
to the prow. 

It is of sheet-copper with brased joints. It has a sensitive 
primer, with a cylindro-conical head communicating with the 
magazine of the torpedo. The head U in contact with and pro- 
tected from the water by a thin hemispherical cap of soft, well- 
annealed copper. Fig. 6654 shows the torpedo, the smaller 
figure being an enlarged view of the exploding arrangement. 

The charge Is usually fired by contact, but sometimes by elec- 
tricity. The system was used in the extensive torpedo practice 




The Wood and Lay spar torpedo was used In the United 
States Navy, notably by Lieutenant Cushing in destroying the 
Confederate ram “ Albemarle ** at Plymouth, N. C.. in 1864. 
It was attached to a spar by means of the lug 6 ; run beneath 
the enemy’s vessel ; detached from the spar by a device for that 
purpose ; allowed to rise against the vessel by its flotative 
power, when the lanyard was withdrawn, allowing the ball a 
to fall upon the cap c and explode it and the charge. 

The offer-torpedo, so called, is towed by a line 
from a boom rigged out athwart ship. 

d. Maneuvered torpedo. 

The fish-torpedo is so named from a certain resem- 
blance in form, and from its having an independent 
and automatic swimming action after being launched 
ill the direction of the object of attack. 

It Is also known as the Whitehead torpedo, and as the Lupjns- 

Whitehead torpedo, from the names of two persons intimately 
concerned in its suggestion and invention. 

The body of the Ericsson torpedo con- 
sists of a box of thin steel plates, 8 feet 6 
inches long, 80 inches deep, and 20 inches 
wide The explosive is placed at the bow. 

The propellers are two-bladed, 3 feet 2 
inches in diameter, with a pitch of 6 feet. 

Both revolve around a common center in 
opposite directions. The motive power is 
a small double-cylinder oscillating-engine, 
driven by compressed air, which is sup- 
plied by a 25 horse power steam-engine on 
shore, and transmitted through a tubular 
cable, connected just abaft tne stern, as 
shown in Fig. 6568. The air-pressure 
also governs an equipoise rudder, secured 
under the bottom and near the bow. The 
steering is effected by applying the force 
of the air against the tiller on one side, 
counteracted by the tension of a spring on 
the opposite side. 

Tne submersion is regulated by two 
horizontal rudders turning on a trans- 
verse axle which projects from each side 
near the bow. These wings or rudders 
are so contrived and governed that they 
keep the torpedo at a depth of from 7 
feet to 12 feet below the surface, and are 
provided with automatic devices, so that 
the latter limit cannot be exceeded. In 
order to note the course of craft, a light 




Fig. 6557. 



in 
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Wood and Lay 
Torpedo. 



steel mast is secured to the deck. This 
is 12 feet in length, and terminates above 
i a wooden ball, the forward side of 
hich is painted sea-green, so as not to 
e perceptible to the enemy, and the rear 
hlte, so as to be easily distinguished 
above the water by those dispatching 
the torpedo. Openings are made in the 
engine-compartment, through which the 
water enters, completely filling the interior space. The ma- 
chinery U made of bronze with boxwood bearings, so tlmt the 
water serves as a lubricant to every portion, thus doing away 
with stuffing-boxes at the rudders The apparatus is launched 
overboard by means of swinging davits, as shown in the figure. 
The bow-piece containing the charge is detachable. 

The Lay torpedo used at Newport is a cigar-shaped vessel, 30 
feet long and 3 feet wide, formed of waterand air-tight iron plates, 
in three compartments. One of these is to contain the motive 
power, — compressed carbonic-acid gas. Another holds the ma- 
chinery, which is controlled by an electric battery on shore by 
means of two wires, one of these governing the throttle and the 
other the steering-apparatus In the third compartment is 
stored 600 pounds of powder or other explosive, and in the for- 
ward portion of the vessel explosive shells are also arranged to 
be fired by an electric spark passing through a third wire. These 
wires are embedded in a cable which is paid out as the vessel 
moves on. The shells are exploded without injury to the tor- 
pedo, but of course the explosion of the magazine causes it* 
destruction. 

Fig 6558. 




Of late years the subject of harbor defense by 
means of torpedoes used offensively against an at- 
tacking fleet, has attracted great attention, and a 
naval torpedo-station has been established at Goat 
laland, Newport Harbor, for the purpose of instruc- 
tion in their use and management on board vessels 
specially constructed for this object. See Torpedo- 
boat. 

No lees than 18 United 8tates vessels were de- 
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atroyed through the agency of torpedoes during the 
late war. 

One was blown up, but not destroyed. 

Of these were the monitors 44 Paupsco ” and 
“ Tecumseh,” at Charleston and Mobile Bay re- 
spectively ; the iron clads “Cairo” and 44 Baron 
de Kalb,” In the Yasoo River ; the iron-clads 44 Mil- 
waukee ” and 44 Osage,” in the Blakely River. 

In the case of stationary submarine torpedoes, the operator 
must know the position of each, and be provided with means 
for determining when a vessel approaches within its range. For 
this purpose instruments for measuring angles are employed, 
or the torpedo itself is provided with devices for indicating the 
proximity of a ship. 

Experiments are now being made at Portsmouth, England, 
on torpedoes of the latter class. A network of these is con- 
nected by insulated wires with a galvanic battery on shore ; 
the wires of one set conveying the message to the operator, and 
those of the 6ther serving to explode any Selected torpedo by 
touching a key. 

In other cases the firing circuit is closed automatically by 
the action of the signaling apparatus. The firing is effected by 
a strand of platinum wire, made red hot by the passage of a 
current when the circuit is completed. These experiments are 
said to prove that comparatively large charges cannot be ex- 
ploded without compromising other charges within their effec- 
tive area. The question remains to be decided whether it will 
be more practically advantageous to employ comparatively 
small torpedoes placed closely together, or those of larger size 
placed at greater intervals apart. 

Another English writer remarks that during the civil war In 
America, the Federal fleet was in no instance successful in pass- 
ing a well-arranged system of fortifications where torpedoes 
were used, unless the forts were first reduced from tbe land: 
and in no instance did the navy fail to accomplish its object 
where torpedoes were not used. 

As an instance of the fallibility of torpedoes, it was found af- 
ter the capture of Charleston that the 44 Ironsides,” the most 
powerful vessel in the Federal Heel, had lain for three months 
over a torpedo containing 3,000 pounds of powder. This was to 
have been exploded by electricity, but failed to go off. 

An instance of the moral effect of torpedoes was shown in the 
Franco-German war, where the French navy was completely 
paralysed by the presence of torpedoes thickly studded along 
the German coast, and not a single engagement between the fleet 
in German waters and the sea-coast defenses is recorded. 

Published Information on thesubject of the torpedo trials may 
be found in the 44 Report of the Austrian Commission,” 1868; 
“Army and Navy Journal,” 1874; “Revue Maritime,” Sep- 
tember, 1872, January, 1873; Captain Harvey’s “Treatise on 
the Management of the Sea-Torpedo,” London, 1871 : Sarre- 
pont’s “ Les Torpilles,” etc. 

2. (MiliUmj.) A mine or countermine to destroy 
a work, a storming column, or a working party. In 
this sense a petard may be considered as a torpedo. 
Torpedoes for land defense are usually shells of small 
caliber, 6 and 12 pounders, provided with a percus- 
sion or friction device which causes an explosion 
when the ground over the torpedo is stepped on. 
Sometimes several are laid in a row, and a piece of 
board placed over them to increase the chances of 
explosion. 

At Fort Fisher, larger torpedoes, connected in set * and de- 
signed to be flreiPby electricity, were arranged on the land face 

of the work. The wires leading to the majority of these were 
cut by fragments of shell during the bombardment, probably 
preventing considerable loss of life during the assault 
Torpedoes buried in the ground and fired by a similar 
arrangement when trodden upon, and others connected 
by wires with electric batteries, were used In the defense 
of Sebastopol. 

Fig. 6660 shows the northeast face of Fort Fisher, 
Pi# C. f with the line of torpedoes, twenty-four in number 
which were connected with the fort by three sets of 
double wires, each apparently intended to Are five or 
more torpedoes. The .torpedoes were of three kinds: 
shells. 13” diameter; boiler-iron cylinders, 13" diameter 
and 18" long ; buoy-shaped sheet-iron cylinders of about 
the same capacity as the cylinders. Before the storming 
of the fort shells had cut a number of the wires lead- 
ing from the work, saving the attacking party from 
much loss and demoralisation. 

Ground- torpedoes, buried beneath the surface to ex- 
plode when trodden upon ; bridge- torpedoes (Haupt’s). 
to rend the timbers or arches of bridges in demolishing 
them ; and railway- torpedoes, to blow up a track when 
a train passes, are all effective military devices. 

JSS\ torpedoe. of thta kind are exploded by a tlme-foae. 
which is let down with the instrument Others are exploded 




I jut- Torpedo. 

b ,y 4 f unlock and wire from above, or by a 
Fig;. 6561. plunger; but the best sod most usual 
mode of Igniting the charge seems to be 
an electric connection. 

Fig 6661 Illustrates a torpedo In which 
a powder-chamber is surrounded by nitro- 
glycerine, and a quick-match passes from 
the powder to the priming chamber, 
which communicates through a tube 
with the fulminate, which is exploded by 
a hammer. An electric connection not 
only enables the operator to explode the 
charge at will, but other packing than 
water may be used to confine the explo- 
sion A bag of flaxseed is often used 
for this purpose, which Is lowered into the 
well dry, and, becoming saturated, swells 
and completely closes the aperture. The 
bag may be cut or torn open and with- 
drawn. 

In an explosion in an oil-well In the 
petroleum region, where the boring was 
over 800 feet deep, two cartridges were pre- 
pared, the one 26 inches in length, tlie 
other 35 Inches, and each 5 Inches in di- 
ameter. These were connected by a short 
copper wire, 30 feet in length, so as to ad- 
just the two charges immediately oppo- 
site to several mud-veins which were 
known to be that distance apart, the 
heaviest charge of 80 pounds nitro-glycer- 
ine being at the lower vein, 783 feet deep, 
_ . . _ lighter charge at the upper vein. 

Roberts s Torpedo for Twelve exploders were inserted in the 
Oil- Weils. largest cartridge, and eight in the other, 

forming a train or twenty exploders, which, 
by means of Insulated wire, were connected about 260 feet from 
the well with an electric battery. 

Every thing being arranged, the order was given to fire. In an 
instant the discharge took place, and a report like a cannon 
fired from a distance, accompanied by a very perceptible vibra- 
tion of the ear Mi around, was noticed by those present. The 
operator and an assistant immediately pulled on the wire, 
thereby endeavoring to prevent entanglement. When about 
fifty feet of the wire had been drawn out a reaction ensued, 
dragging the parties who were pulling at the wire toward the 
well for a distance of ten feet, to their surprise and great won- 
denneut; this arose from the column ot water lifted by the ex- 
plosion and its return and Call. 

4. (Railway.) A cartridge placed oil a rail to be 
exploded by a passing train, and thereby signal 
“ caution ” or 44 danger ” to the engineer. 




Roberts's To\ 
Oil- Wi 



5. In the Rocky Mountain regions, some sporting 
gentry have adapted torpedoes to trout-fishing. 

They take a cartridge of Qiant powder, weighing about a 
quarter of a pound, insert into it a piece of fuse, properly 
capped, about six inches in length ; then, lighting the fuse, the 
cartridge is thrown into any deep hole supposed to contain 
trout or any other fish. After the cartridge has been thrown 
into the water, smoke and bubbles of gas are seen to rise to the 
surface, then in a few moments comes the explosion, — a dull, 
heavy report. The surface of the water is seen to bulge up, 
and the ground can be felt to shake for fifteen to twenty feet 
back from the water. 

Immediately after the explosion, all the fish that happen to 
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Week*' Rocket Torpedo. [Sectional Longitudinal View of Rocket 

mi l Er/Uosive Chambers.) 




Whitehead Torpedo. 



0 



_Z3 



We ilc 5 y Rocket Torpedo. 
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be within a circle of twenty-fire or thirty feet of the spot where 
the cartridge fell, come to the surface, either killed outright or 
•o badly stunned that it is some minutes before they recover. 

6. An explosive toy, consisting of a small quantity 
of fulminuting-)M>wder and fine gravel, wrapped in 
thin paper. It explodes with a sharp detonation 
when thrown upon any hard substance. 

Tor-pe'do. Torpedoes have been divided into 
defensive and offensive , and the former into electrical 
and mechanical: (liter entry) 

I. Defensive: 

1. The flectriral includes those fired by the closing of a 
circuit, either by a party ou the look-out or by contact of 
the vessel. They arc defined as: a. “Electro-contact tor- 
pedoes ’’ : b. “ Torpedoes tired by observation.- 

a. The electro-contact torpedo is placed so that a vessel 
running against it will Vet in motion the electrical appara- 
tus ; but it can be rendered harmless as against u friend I v 
vessel by an observer on shore, and as instantly restored to 
activity by the same agency. 

A torpedo fired by contact can be much smaller in its charge 
than one fired by observation, as the proximity of the latter 
to the enemy can only be approximately determined, and it 
must be sufficiently powerful to be fatal to vessels witluu a 
considerable area. 

b. lu the torpedo fired by observation, charges of powder 
from 500 to 2,000 lbs. are used, to be fired when the vessel is 
over the spot where such is sunken, to be determined by 
means of collimators or telescopic observing areas. 

The electric torpedo is not itself explosive, and a blow or 
a fall is harmless, except as it may injure, the envelope and 
cause a leak. 

It is preferably lighted by the platinum wire fuse, which 
ii simple, safe, and certain, and can be tested electrically, 
both before and after it is placed in the torpedo, without 
the fear of explosion. 

The charge may be gunpowder, gun cotton, dynamite, etc. 
The British prefer gun cotton ; America and Sweden have 
experimented largely with djnamite; Prussia, during the 
war with France, 1870, 1871, used dualine, another nitro- 
glycerine preparation ; Austria used gun cotton. 

2. The mechanical includes those exploded by concussion. 

Anchored Torpedoes. — The shell torpedo is used for the 

defense of obstructions in rivers and harbors. It is bolted 
in an inclined position to u frame which is sunk upon the 
obstructions and loaded with stone. 

The arm torpedo is of the buoyant anchored class. As 
the bottom or side of a ship comes in contact with one of 
the three arms which radiate like spokes at angles of 120° 
with each other, the hammer is unshipped, and the spring 
drives it upon the caps, which explode the charge. 

The percussion torpedo has a loose lid which is displaced 
by the contact of the bottom or side of a vessel, and, falling 
off the torpedo magazine, pulls upon some w ires which spring 
tbo hammers and explode the charge. This was one of the 
earliest in use during the late war, and continued to be 
employed to the last. It is understood to have done more 
execution than any other during the war. 

The submarine torpedo consists of a water-tight tank of 
common powder, anchored by two chains below the surface 
of the water and exploded by electricity, contact, clock- 
work, or what not. Tho term is general rather than de- 
scriptive, in contradistinction to terrestrial or military tor- 
pedoes, and perhaps to those exposed on the ends of spars. 
See Spar Torpedo. 

Into the conter of the tank pass the terminals of two In- 
sulated copper wires, a fine platinum wire passing through a 
small cartridge of fine rifle powder in the middle of the charge. 

Mechanical torpedoes of various forms are described on 
pp. 2609, 2600, “ Mech . Diet” 

a. Drifting. r. Boom or spar, Figs. 6664-6666. 

b. Anchored. d. Maneuvered. 

II. Offensive: 

These may be divided into — 

1. The Jish torpedo, of which Whitehead s (see Plate LII.) 
is the principal example. 

2. Drifting torpedoes. 

3. The sea torpedo. 

4. Torpedo boats. 

1. The fish torpedo has a steel or iron fish-like case: the 
front fitted with a percussion fuse communicating with the 
charge. The stern of the Whitehead torpedo has machinery 

for working a screw by compressed air, which is in k reser- 
voir amidships. It is launched from shore or from a ship, 
and pursues its course under water. 

The Lay torpedo (see Plate LII.), p. 2699, “Meek. Diet.” 



uses condensed carbonic acid gas. A cable containing the 
electric wires pays out as the torpedo proceeds ; two of these 
are for governing the machinery and the third for explod- 
ing the charge. 

Col. Lay’s torpedoes are still extensively used in Europe, 
especially in Russia, and his star torpedoes in the Russian 
navy; and two of his torpedo boats are owned by the 
United States government This boat, as recently improved, 
can be controlled at a distance of more than a mile and a 
half. 

The Ericsson torpedo is launched from a vessel, and has 
an india-rubber tube which pays out and conveys compressed 
air, which furnishes the motive power. Fig. 6668, 

Diet.” described on pam 2699. 

2. Drifting torpedoes have cases of various kinds, and are 
abandoned to drift in a current or with the tide. 

3. The sea torpedo is used in action, and is a case maneu- 
vered by lines from the yards of the vessel. 

4. Torpedo bouts are of several kinds (see p. 2601, “Mech. 
Dict.' t, and either carry the torpedo on a spar or u projec- 
tion from the stern, or are arranged for launching fish torpe- 
11068 • 

The turtle torpedo is so named from its resemblance to 
that animal, and is placed to prevent raking or grappling for 
a moored boom torpedo, being connected with the latter bv 
a rope 13CV or 140 / long. J 

The Whitehead fish torpedo is a spindle of revolution, 
made of iron and steel, about 14> long, and having a diame- 
ter of 14", and carries a charge of 20 lbs. of dynamite. It 
is driven by a propeller and a compressed-air engine, tho air 
beiug contained in a reservoir. A rudder regulates the depth 
and the direction, being adjustable so as to direct it along 
any curve ^ required. The after half has projecting longi- 
tudinal ribs, which are extended aft to the ring which sur- 
rounds the propeller, and afford rests for the torpedo in 
launching. The bow, which contains the explosive, may be 
repa rated from the laxly of the torpedo and be stowed in a 
mngjixine. The extreme point forward has an arrow-heud 
to stick into the side of a wooden veftsel. 

The results attained have been speeds of from 10.1 to 74 
knots per hour for distances of from 720> to 4,600/ ; but more 
lately one has been made to run 60(y at tho rate of 17 
knots, or a mile at the rato of 10 knots. This trial was wit- 
nessed by some U. S. officers at Fiume, and is reported in 
the Army and Aavy Journal ” of November 28, 1874 It is 
described in the “ Army and AVjry Journal ■' as cigar-shaped 
made of {" inch steel, and 19* long, 15" in diameter. It hu 
a six-bladed screw with expanding pitch, and four T-iron 
angle pieces running three fifths of its length. A pistol at 
the bow is exploded by concussion, and in addition there are 
three triggers projecting from the bow. which may explode 
the charge by contact with a vessel. This torpedo had no 
apparent steering apparatus, traveling only in the direction 
given to it at starting by the adjustment of the rudder. 
The pressure in the reservoir is 1,000 pounds per square foot. 

The action of current is taken into consideration in launch- 
ing, aa well us the rate of motion of a vessel ut which it limy 
be launched. It can be launched by projection from a tube 
by compressed air, or by hand by simply starting. 

Mr. II. F. Hicks has designed a gfln that is used, like that 
of Ericsson, to propel torpedoes under water, but the motive 

K wer is steam instead of gunpowder. The gun has a nutn- 
r of steam chambers connected with the bore, so as to 
use steam pressure successively ami act on the principle of 
accelerated velocity, on the plan of Huskel s gun. 

Myron Coloney, of St. Louis, has a system of floating tor- 
pedoes, with magnets secured to them (see Plate LII.). The 
magnets arc intended to securely attach the torpedoes to 
iron vessels before exploding. 

The torpedo invented by Asa Weeks (see Plate LII.) is be- 
lieved to be the most powerful and destructive rocket torpedo 
vet produced. The torpedo proper is a triangular float, hav- 
iug two side wings extending astern, where they are provided 
with keels or cut-water*. The wines serve to maintain the 
baJanee of the torpedo, as it grows lighter from the combus- 
tion of the rocket comnosition, and the cut-waters serve as 
guiding rudder*. The bursting charge of dynamite is in the 
front compartment of the torpedo, and is exploded by a per- 
cussion primer on con tar* with an obstacle, or is blown up 
by fire from the rocket charge after the expiration of a suita- 
ble interval. 

The torpedo is slung at the davits of a steam launch made 
**** purpose. The prow of the torpedo rises a 
little above the general surface line to prevent the tendency 
to run under when striking a wave. The rocket is carried 
in cylindrical chambers, and the powder is cored out eccen- 
trically to the inclosing casing. This arrangement of the 
powder secures a nearly uniform combustion. The combus- 
tion chambers are surrounded by some refractory substance 
to prevent injury to the float and danger to the bunting 
charge. The rocket charge is ignited preferably by an elec- 
tric ignitor, and the torpedo detaches itself from the davits, 
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being hang thereto by » loop and pin. The rocket runs on 
the surface of the water, and can be made to travel at the 
rate of 100' per second for l-GOO*. The cost of a rocket carry - 
ingGO lbs. of dynamite has been reduced below $600. 

This torpedo has been adopted by the United 8tates govern- 
ment after full investigation of its merits. 

Mr. Weeks Is the inventor of a star torpedo operated from 
the deck of a fast steam launch. He has also a floating or 
drifting torpedo that is detached from the float when it en- 
counters an obstruction and explodes after sinking a 'few 
feet. It is intended to be set adrift in rivers and tideways 
where the current sets in the direction of a hostile fleet. 

Col. Mallory's rocket torpedo has an ingenious arrange- 
ment of the rocket charge to secure uniform combustion. 
The charge of slow powder is made up into a large number 
of small cartridges, placed in holes radiating from a central 
chamber in a cylinder of fire clay. The cartridges all burn 



of small cartridges, placed in holes radiating from a central 
chamber in a cylinder of fire clay. The cartridges all burn 
at once, and as only the end of each cartridge is presented to 
the flame the extent of the burning surface remains the 



remains the 



same, and the decrease in weight by burning is regular. 
The air is permitted to ew»p e at a determined rate from the 
air vessel that surrounds the torpedo, and so the loss in flo- 
tation equalizes the loss in weight due to combustion, the 
torpedo thus being advanced in a predetermined depth un- 
der the surfaco of the water. M 

The torpedo-boat invented by Dushuell, of Conn., in lm, 
proved the feasibility of this style of warfare by blowing up 
a British tender in the harbor of New London, and but for 
the awkwardness of the person in the boat, would have 
blown up the 44 Eagle,” a British sixty-four gun ship iu 
New York harbor. This same person, in the same year, set a 
squadron of kegs afloat in the Delaware river, arranged tn 
explode upon ooming in contact with anything. They were 
set adrift too high up, so that they approached in the day- 
time. One boat was blown up. The British from the shore 
fired on them, which gave rise to the famous Battle of the 
Kegs, of which so much sport was made by our revolution- 

ary writers. , . u . . 

The usual arrangement of booms, spars, and nettings for 
resisting he attacks of torpedo boats having been found inef- 
fectual in the British navy, a magneto-electric light, con- 
trived by Mr. Wilde, of Manchester, for the purpose of detect- 
ing the approach of a torpedo boat at night, has been teste J. 
The carbon points and lens are arranged in a box which has 
vertical and horizontal adjustments permitting the beam of 
light to be rapidly directed to any point of the honzon and 
upon any object within the limit of its vertical range. Two 
steam pinnaces fitted with torpedo arrangement were em- 
ployed to make a sham attack upon the “ Comet,” which 
was provided with one of these machines, but were in each 
Instance discovered before approaching within a mile, the 
direction of the proposed attack being previously unknown. 

Tor-pe'do-an'chor. An anchor or fastening to 
hold a submarine torpedo to its selected bed. A ser- 
viceable form is that of a ship's anchor, to which the 



torpedo is attached by a chain with a universal joint. 

Tor-pe'do-boat* A vessel carrying a torjtcdu, 
and either exploding it against the side of another 
vessel beneath the water-line, or launching it against 
the enemy's vessel when it may be trusted to reach 
its destination by the force of the impulse, or by a 
motor on board. 

The tori>c(locs are carried on the ends of spars 



rigged forward, or are towed by booms, or are cigar- 
shaped vessels known as Jiak- torpedoes, which may be 
considered self-navigated projectiles. See Torpedo. 

The first torpedo- vessel was perhaps the 44 American 
Turtle ” of David Bushnell, of Connecticut, iu 1776. 
His was a submarine vessel having a torpedo in tow. 

It vu composed of two shells of sufficient capacity, when 
joined together and made water-tight, to contain the operator, 
together with sufficient air to enable him to remain under 
water for half an hour. He caused the boat to rise or sink by 
pumping the water from or allowing it to enter a chamber 
beneath him, at the same time lowering or raising a block of 
200 pounds of lead which might be made to touch bottom. He 
propelled the boat by means of au oar, from a compartment in 
the fore part, and at its stern a magazine containing powder 
was attached ; this was fired by a lock operated by clock-work 
In the magazine, which was set in motion at the time of Its 
detachment from the boat, and was calculated to run a suf- 
ficient time to allow the operator to reach a place of safety pre- 
vious to the explosion. With this apparatus he succeeded la 
frightening the crew of the British 64-gun ship 11 Eagle,” la 
New York Harbor, and afterward blew up a schooner at New 
London. 




The celebrated Fulton, between the years 1800 aud 1807, de- 
voted considerable attention to torpedoes and torpedo-boats, 
and in 1810 published a work on the subject. 

While in France he constructed a boat which, when at the 
surface, was propelled by a sail, and resembled an ordinary 
boat; the mast could be struck, and the boat, with its con- 
tents, submerged to the depth of several fathoms, and pro- 
pelled by machinery, at the rat* of about four miles an hour, in 
any direction desired. This invention at first met the approval 
of Napoleon, who, however, afterward appears either to have 
lost faith or grown tired of it, as the boat was never brought 
to any farther practical 
test. 

After the return of Ful- 
ton to America, he con- 
tinued the experiments, 
without, however, mych 
success. Fig 65t>2 shows 
a boat he de vised of 300 
tons burden, with sides 
6 feet thick, designed to 
be cannoo-proof, aud 

musket- proof decks 0 w 

inches thick. She was y Fulton's Torpedo-Boat 
to be propelled by a scull- ^ [New York). 

wheel, and was intended 

to carry two torpedoes on each side, fixed on the ends of spars 96 
feet long, supported by guys from the mast-head. 

During the bite civil war a number of these submarine “ In- 
fernal machines” were constructed by each party. 

The first of these attacks was made off Charleston, against 
the United States war-vessel “Ironsides,” by a cigar-shaped 
boat, uuder the command of Lieutenant Cassell, with a crew 
of three men, carrying a torpedo containing GO pounds of 
powder at the end of a spar. Not knowing the action of the 
explosion, and thinking that their boat would probubly be sunk 
by it, her crew jumped overboard before ramming. The ex- 
plosion, though severe, failed to make any hole in the bottom 
of the “Ironsides”; the boat was also uninjured, and was 
found drifting, half full of water, by her engineer, who climbed 
into her, made up his fires, ami h teamed back safely to Charles- 
ton. . 

The submarine torpedo-boat which sunk the United States 
steamer “ llousatonic,” of 1.240 tons, aud 13 guns, oir Charles- 
ton, the largest vessel thus destroyed during the war, was 35 feet 
long, made of boiler-iron, and could he submerged to auy 
desired depth, or propelled upon the surface. She was designed 
to pass under the bottom of a vessel lying at anchor, and drag 
a Moating torpedo, which should explode on striking the vessel, 
and could remain submerged for half an hour without incon- 
venience to her crew, which consisted of nine men, eight to 
work the propeller and one to steer. The following is her 
history in brief: She was first sunk by the swell of a passing 
steamer, drowning all hands, except •her commander. After 
being raised she again capsized and sunk, her commander and 
two others alone escaping. Being again raised, she made hu 
experimental Clip, under one of her constructors, and, while 
submerged to a great depth, became unmanageable from some 

« Fig. 6563. *• s 



MOLD 



Porter Torpedo-Boat . 

unknown cause, and remained for many days, with her crew 
of nine dead men, at the bottom of Cooper River. Her last 
achievement was the destruction of the “ llousatonic,” when 
she and her crew disappeared forever from all human knowledge. 

Of late, however, it is not considered a* an absolute pre- 
requisite to au efficient torpedo-boat that she should be capable 
of being eutireiy submerged when making un attack. Admiral 
Porter's system provides vessels of sufficient power to resist the 
fire of an enemy, and attack openly when necessary. See 
Fig. 65G3. 

The destruction of the rebel ram “ Albemarle,” at Plymouth, 
N. C-, (krtober 27, 1864, was accomplished by the use of one of 
Wood and Lay's torpedoes (see Torpedo, Fig. 6557), modified for 
u*»» by a ship's launch. 

The steam-launch was run up under cover of night, and 
succeeded in eluding the picket-boats of the enemy. The 
“ Albemarle ” was discovered lying fast to the wharf, with logs 
around her, about 30 feet from her side. As the launch ap- 
proached she was fired on from the shore, but continued her 
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course straight for the ram. 



Striking the log*, they were 
driven inward some feet. “ The torpedo- boom was then low- 



ered,” says Lieutenant Cushing, “ and, by a rigorous pull, I 
succeeded in driving the torpedo under the overhang, and ex- 
ploding it at the same time the * Albemarle’s * gun was fired. 
A shot seemed to go crashing through my boat, and a dense 
mass of water rushed in from the torpedo, filling the launch 
and completely disabling her.” The 41 Albemarle ’’sunk at her 
moorings. Lieutenant Cushing and one of hi* crew escaped 
by swimming. 

.lust before the close of the war an attack was made, in the 
James River, on the merchant-vessel* which had brought sup- 
plies to Grant’s army, by the Confederate fleet of three iron-clad 
rams and seven gunboats, all armed with torpedoes, fixed on 
the ends of spars, 30 or 40 feet long, which projected from 
their bows, and could be raised or lowered by a tackle. This 
fleet was stopped by a boom, and two of the iron-clad* got 
aground, where they remained all night, under fire from the 
banks ; but although their torpedoes were completely riddled 
with rifle-shot, not one was exploded by the striking of the 
fuses. 

The Porter torpedo (Fig 6533) Is an Iron vessel 174 feet long, 
28 feet broad, and 13 feet deep. It consists of two hulls or 
equal strength, oqe within the other. A person may pass be- 
tween the inner and the outer vessel from stem to stem. The 
compartment- are water-tight, so that if the vessel sustains any 
injury from grounding or from other cause, only a small part 
will be filled with water. When in fighting trim, the compart- 
ments have water let in so as to submerge the vessel with the 
exception of about three feet. The masts are also lowered, and 
nothing rises above the deck save the short smoke-stack, the 
pilot-house, and the heavy forecastle gun. It has a 44 ram ” 
snout from which the shell may be thrust out on a long staff. 
After this explodes, the enemy’s ship may receive a thrust 
from the ram and a shell from the gun. If it be desired to 
deliver a broadside attack, there are two apertures on each side 
of the vessel, through which torpedoes may be thrust by means 
of poles. 



Tor-pe 'do-boom. A spar bearing a torpedo on 
its upper end, the lower end swiveled and anchored 
to the bottom of the channel. 

The boom sways back and forth, and is difficult 
to catch bv any form of drag or grapple. 

Tor-pe'do-catch'er. A forked spar or boom 
extending under water, ahead of a vessel, to displace 
or explode torpedoes. 

Tor-pe 'do-drag. A cable bearing grappling- 
hooks to catch torpedoes. The ends of the cable are 
generally carried in boats some distance apart, which 
are propelled up and down the channel. 

Sometimes the drag-rope is thrown ahead of a ves- 
sel by a shell from a small inortar, and drawn in by 
the windlass. 

Tor-pe 'do-fuae. One adapted for torpedo ser- 
vice, and classed : percussion , friction , chemical 9 
electric. 

Tor-pe 'do-raft. A raft pushed ahead of a ves- 
sel, with hooks or grapples underneath, to clear the 
channel of torpedoes. 

The raft sometimes carries its own torpedo in front, 
to blow up obstructions or hostile shipping. 

Tor-pe'do-ram. One which carries an explo- 
sive in the ram to supplement the force of the col- 
lision. 



Tri'dent. 1. A three-pronged spear formerly 
used bv the retiarins in the gladiatorial contests. 

2. A three-pronged fish-spear. 

Trig'ger. 1. (Fire-arms.) A catch which, being 
retracted, liberates the hammer of a gun-lock. See 
illustrations, Plates XVII., XVIII. 

A hair-triyger is a duplication of parts ; the sup- 
plementary trigger is released with very slight force, 
and liberates a spring which instantly retracts the 
main trigger from the sear of the hammer. 

Trow'el-bay'o-net. A bayonet resembling a 
mason’s trowel, used as a weapon, and as a light in- 
trenching-tool, or as a hatchet when 
detached from the rifle. Invented by 

Lieutenant-Colonel E. Rice, U. S. A. 




Ths bayonet shown in the cut is fastened 
to the rifle by a spring clomp. It weighs 
about 16 onnees. As an Intrenchlng-tool it 
J found useful in light soils, and 
10,000 bayonets of this pattern are now mak- 
ing at the Springfield Armory, to be placed in the hands of 
troops in the field. 

Tran'dle-fthot {Projectile.) A bar of iron, 12 
or 18 inches long, sharpened at both ends, and a ball 
of lead near each end. It upsets during its flight. 




Twin - Valve. 



Twist. 1 . {Small-arms.) A mode of construc- 
tion of gun-barrels in which the iron, in the form of 

a ribbon, is heated 
Fig .6836. and coiled spirally 

around a mandrel. 
The spiral is then 
raised to a weld- 
ing heat and 
dropped upon an 
iron rod, which is 
jumped ; that is, 
struck forcibly 
and vertically up- 
on an anvil, which causes the edges of the spiral to 
adhere. The welding is finished on an anvit, the 
mandrel retaining its position inside. 

The ribbon of Iron is several yards long and about half an 

from the thick or breech end of 
the barrel to the thin or mussle 
end. 

Various kinds of ribbons are 
made. Those from horseshoe 
noils and steel are called stub- 
twist. A certain laminated iron 
and steel is known as wire-twist. 
A laminated iron and mild steel, laid parallel in ribbons, welded, 
then twisted at one end while the other is held in a vise, com- 
bined in a fagot with another or others twisted In a diverse di- 
rection, rolled, and drawn into ribbons, is a Damascus- twist. 

QUS-BAkRKL. 



Inch wide, varying In thick 
Fig 6836. 




Twisted Barrel. 



2. {Guns and Ordnance.) The spiral in the bore 
of a rifled gun. It is spoken of as a j twist, etc., as 
it completes that much, more or less, of a revolution 
in the length of the barrel. 

An increase or gaining twist Is one In which the spiral in- 
clination of the grooves becomes more rapid toward the mussle. 
Invented by Tamisier. 

Another mode of designating the twist is in the length re- 
quired to complete a revolution, which is usually considerably 
in excess of the length of the barrel. 



V- Z 

▼ e-lo-cim'e-ter. An apparatus for measuring 
the velocity of projectiles in guns. 

The methods that have been tried for uncertain ing the lew 
of motion of a projectile in the bore of a gun (with a view 
to finding the law of premuiee developed) give only a smell 
number of point# of the curve of spaces traversed in given 
tlmee, and they involve perforation or other injury to the 
walla of the gun, so that they are applicable only to large 

pieces . 

A new and ingenious method, advantageous in these re- 
spects, has been contrived by M. Seibert. In the axis of 
a cylindrical hollow projectile he fixes a metallic rod ot 
square section, which serves as guide to a movable mess. 
This mass, or runner, carries a small tuning-fork, the prongs 
of which terminate in two small metallic feathers, which 
make undulatory traces on one of the faces of the rod < black- 
ened for this purpose with smoke) os the runner is displaced 
along the rod. The runner, it will be understood, is situated 
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at lint in the front part of tbe projectile, and while the lat- 
ter is driven forward remains in place, the rod of the projec- 
tile snoring through it. The escape of a small wedge be- 
tween the prongs of the fork at the moment of commencing 
motion sets the fork in eibration. It can be easily shown 
that, owing to the very high speed imparted to the projectile, 
the displacement in space of the inert mass, through fnction 
and passire resistances, which tend to carry it forward with 
the projectile, is such as may be quite neglected. 80 that 
the relative motion of the mass recorded hr the tuning-fork 
may be considered exactly equal and opposite to the motion 
Of the projectile. A study of the curve* produced guide to 
the laws of the motion and of the pressures developed by the 
charge. Evidently the motion of a projectile, as U buries 
itself in mod or other resistant medium, may be similarly 



Also used to measure the recoil of guns during the first 
instant alter the charge is fired. 



Ver-nier' Scale Sight. (Rifle.). A hind 
sight with a vernier scale for accurate adjustment. 
The peep-sight is elevated or depressed by a screw ; 
the scale on the bar of the sight being slotted. 

Vig'o-rite. A nitro-glycerine 
explosive, manufactured at Marquette. 

Bjorkmann, of Stockholm, Sweden, gives the following 
recipe for the manufacture of the new explosive, vigorite : 
Mix in a wooden or rubber vessel 5 to 20 parts of sugar or 
molasses, 25 to 30 parts of nitric acid, and 60 to <6 parts of 
sulphuric acid. 26 to 60 parts of this mixture, called nitro- 
line, are mixed with 15 to 36 parts of nitrate of potash and 
16 to 36 parts of cellulose. 

Wad. 1. (Fire- 
arms.) The wad 
of a gun is in- 
tended to hold the 
charge in position 
at the rear of the chamber, or to prevent windage. 
In small-arms it is usually a disk of felt, punched by 
a circular wad-cutter. An old felt hat furnishes ex- 
cellent wads. Plugs of paper, oakum, or cardboard 
are also used. 

2. (Ordnance.) Wads for ordnance are or four 
kinds. 



Junk wads ; mads of old ropa 

Grommet wads : made of cordage. In tha form of a nog. 

Papier-machi wids; sm^ll dl«ka for ekwlng the fhse-hotot of 
common shells and the lowling-hole* of diaphragm sheila 

Coal dost wads • serge bags filled with coal-dust .placed In- 
side the 6 -pound cartridges fbr 8 -loch guns, to fill np the 
chamber. 



Wad-punch. A tubular steel punch used for 
cutting gun- wads, etc. A similar punch is used by 
leather-workers and others. 

Wheel-lock. 1. (Fire-arms.) A form of lock 
for fire-arms which superseded the old matchlock, 
whereby the piece was touched ott by a match or port- 
fire. 

The wheel-lock wu Invented In Italy early in the sixteenth 
century ; it was moved by a chain and wound up like a watch 
to prepare it for use. The wheel, originally, was not fixed In 
the gun, but was fitted in a groove when ready for firing; at 
other times being carried in a beg. It consisted of a furrowed 
wheel of steel, whose friction against a piece of sulphuret of 
iron was made to communicate fire by sparks to the priming. 
See Gun-locx. 

Whip. 1. (Saddlery.) An instrument used for 
driving horses and other animals, or for correction ; 
commonly consisting of a handle, a thong of plaited 
leather, and a. lasli of plaited hemp or other fiber. 
Frequently, however, the handle and thong are in 
one, forming a tapering flexible rod ; riding-whips 
are made in this way. 

The device Is very ancient, being referred to In Proverbs 
xxvi. 8 , and Nahum ill. 2. ll The noise of a whip, and the 
noise of the rattling of the wheels, and of the prancing horses, 
and of the jumping chariots.” It was in use, however, long 
before this. 



The Egyptian whip consisted of a short, round wooden han- 
dle, and a single or double 
thong abont 2 feet in length, Fig. 7196. 

twisted or plaited. A loop was 
attached, to that It could be 
swung from the left wrist while 
the archer was using his bow. 

Short, knotted whips, much 
resembling our riding - whips 
and the postilions' whips of the 
last and the early part of the 
present century, are also shown 
in the paintings of Thebes 

The whips of the ancients 
generally had knots or bronae 
or leaden (plumbatvm) ball* on 

the lashes to render them more Egyptian Whips ( from Tfctbes). 
severe. The priests of Cybele 

punished themselves with whips on whose lashes wsre ths 
astragali bones of kids. Greek whips were of leathern thongs, 
twisted cords of hog's bristles, or sinews of oxen. The Scorpio 
was a whip with iron spurs. Ths Anglo-Saxon whip for pris- 
oners was three-lashed. Switches were used for soldiers. 

Bel-sklns were used to flog school-boys by ths Romans and 
Anglo-Saxons. 

Tbs ancient Scythian whip resembled the nogaik of the 
modern Cossacks. It bad a short handle and a single lath, 
with a round flat piece of leather at tbe end. The taskmasters 
of Egypt and Penda hurried np their workmen with whips. 
Xerxes lashed the laborers who dug the canal across tbs 
Isthmus of Athos; and his soldiers were hurried by whips 
serose ths Hellespont bridge, during the 7 days snd nights 
which they occupied In crossing between Abydos and a rocky 
point In the Hclles pontine Chersonese The bridge was about 
1 j miles loog. 

Tbe artillery -driver’s whip has an Interior stock of raw hide 
covered with India-rubber cloth, over which is sewed an outer 
covering of leather. A loop Is attached at the but for suspen- 
sion. A lash of thread is attached to the small end. 

Fancy whips are made with bandies composed of a central 
core of whalebone stiffened and filled out with rattan ; this is 
Inclosed In rubber cloth and covered with rubber cement, over 
which strands of cotton, silk, or gut are braided by machinery. 

Whip Ma'king. 

The main items of expense In whip making material are 
rattan and whalebone. The rattan is imported from Batavia 
and China. The qualities which are too soft, or otherwise 
unfit for use In whips, are sorted out and sold to the basket- 
makers. The fine strips which make up the stock of a whip 
are split out first by hand, and afterwards worked down by 
drawing them through a shave, which can be gaged. The 
whalebone Is already split when imported. 

The main part of most whips is composed of nine pieces. 
Tbe whalebone is lu the center, surrounded by the thin 
strips of rattan, and secured in place by glue. This com- 

E ound stock Is dipped in glue so that every part Is permeated 
y it, and then run through a machine, which winds it with 
a strong thread from end to end. It is again wound with 
rope, so that it cannot warp out of shape, and left to dry. 
A peculiar turning lathe gives a smooth finish and even 
taper from butt to tip. 

The thread covers are plaited on to the stocks by machines, 
which are wonders of ingenuity ; some carrying as many as 
24 spools. Some of the better grades of whips have this cover 
made of fine gut, prepared from sheep entrails. Sometimes 
a portion is worked on by hand, and fancy desigps in colon, 
or the owner’s name is introduced. A great variety of sticks 
is used for the stiff portion of the stock, many of them being 
very handsome, and include the holly and other ornamental 
woods. The Malacca cane, which grows in the Dutch East 
Indies, and is imported, is also used largely. 

Fine lashes for stage driven, teamsters, or tandem whips 
are plaited out of the best California deer skin. They con- 
tain from 4 to 24 strands, and are from 4 / to 16 7 long. Horse- 
hide answers for the cheaper grades used by c&rtmen and 
others. 

Plaiting lashes well can be done only by careful and ex- 
perienced hands and is all piece-work. Much of it is given 
out to be done at the homes of the operatives. 

Whit'worth Gun. (Ordnance.) A kind of rifle 
invented by Mr. Whitworth of Manchester, Eng- 
land. The bore is hexagonal in section and hAs a 
very rapid twist The projectiles are very elongated 

in form and adapted to closely fit the bore, studs 
and expansible rings being dispensed with. Cannon 
and small arms, both muzzle and breech -loading, are 
constructed on this principle, the breech-loading 
form, however, being generally adopted. 
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Fig. 7212 illustrates one of the latest of Mr. Whitworth’s 
improvements. The gun is of cast-steel, compressed while still 
in a fluid *ato, whereby the tensile strength is greatly in- 
creased. 

Al* * vertical, B a horiiontal section, C D end elevations 
showing the breech in open and closed positions respectively. 

The barrel a is strengthened by a reinforce band b ; in large 
guns more than one of these bands may be employed. The 
central part of the rear end of the reinforce is cut away , forming 
a groove in which the breech-block e slides The faces of this 
opening have a series of parallel grooves d, adapted to receive a 
corresponding series of teeth e e on the breech block, and by 
which it is held when pushed home in position for firing. 
These grooves are very slightly inclined to the axis of the bore, 
so that as the breech-block is moved into this position it is 
drawn up close to the face of the breech. The movement 
is effected by a lever/, connected by interlocking projections 
with a pinion g, which gears with a rack A at the bottom of the 
breech -opening ; a pawl i dropping into a notch in the pinion 
g serves to hold it in place, but may be lifted to permit its re- 
moval. The cartridge-chamber k is of larger diameter than 




the bore of the gun, and is somewhat enlarged at its base ; to 
fkcilltate the insertion of the cartridge a groove l or a circular 
opening, corresponding In diameter to the cart ridge, is also made 
in the breech-block ; this opening receives a shot-guide tn hav- 
ing an aperture through which the projectile is passed in load- 
ing, and by which it Is directed into the bore ; when in place 
this guide is removed and the cartridge inserted ; to facilitate 
this the rear end of the bore is very slightly enlarged. By 
turning the lever /the breech-block Is then slid Into firing 
position and the gun is ready for discharge. The interlocking 
projections on the lever and the pinion g having a certain 
amount of play allow the lever to act as a hammer to more 
effectually start the breech-block at the commencement of this 
and of the return movement. A steel gas-check n Is provided 
to prevent escape of gas at the breech. It will be observed 
that the grooves d are undercut to prevent any tendency on 
the threads of the breech-block to separate the two parts of 
the reinforce-band which serve as guides, o is the upper end 
of the elevating screw-link. 

The nine-pounder field-gun on this plan is made from a solid 
ingot of steel, no rein force-band being employed. Its length 
1* 0 feet 2 Inches ; weight, 8f cwt ; external diameter at the 
breech, 101 inches ; muxxle,4) Inches ; diameter of major axis of 
bore, 2.72 Inches; of minor axis, 2 47 inches ; charge of powder, 
21 pounds. 

The rifling has a twist of 1 In 55 calibers, and the ordinary 
pndectlles are 84 diameters in length, and are fired as cast, 
without being trimmed up. The carriage is alto of steel , weigh- 
ing 10 cwt 

Steel thot having their sides smoothly dressed up are fre- 
quently employed with the Whitworth gun, which is peculiarly 
adapted for firing solid shot, though hollow projectiles are also 
used 

Small arms rifled on this plan are better suited for hard 
metal than leaden projectiles : with the former great penetra- 
ti on an d accuracy are attainable. 

Wip'er. 1. (Valve Motion.) A cam which pro- 
jects from a horizontal shaft and acts periodically 
upon a toe whose elevation lifts the valve-rod and 
puppet- valve. 

The wiper has usually a rotary reciprocation : when the 
rotary motion is continuous, it becomes a wiper-wheel, which 
may naves number of cams acting consecutively in the course 
of a revolution. 




(Small-arms.) A steel implement having two 
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twisted branches ; it is screwed on the end of the 
ramrod, and carries a piece of cloth or some tow for 
cleaning out the bore of a musket. One accompanies 
each musket issued to the troops. Those or large 
size, used for cleaning out cannon, are fixed on a 
wooden staff, and are called worms. 

The wiper for ordnance is called a sponge. 

Wir e-car 'tridge. A cartridge for fowling in 

which the charge of shot has wire ligaments. 

Wire-twist. A kind of gun-barrel made of a 
ribbon of iron and steel, coiled around a mandrel 
and welded. The ribbon is made by welding to- 
gether lamina? of iron and steel or two qualities of 
iron, and drawing the same between rollers into a 
ribbon. 

Worm. 1, (Ordnance.) An implement for with- 
drawing the cartridge from a cannon, when it is not 
desired to fire the charge. 

Jt conaUta of two branches of iron or steel twisted in reveres 
directions, and attached to a staff. They are mad# of two stem, 
one for field-guns and tbs other for Meg# and garrison guns. 

2. (Fire-arms. ) A spiral wire on the end of the 
ramrod, for withdrawing a charge. A wad-hook. 

Xy-log'lo-dine. An explosive compound in- 
vented by Carl Dittmar of Chariot ten burg, Prussia. 

It is a fluid of milky, reddish, or white oolor. of a consistency 
varying from that of ordinary sirup to thick broth, and is in- 
tended to be mixed with cellulose or other porous substance to 
form dualin , though it may b# used singly. 

It is composed of nitric and sulphuric acids, and either gly- 
cerine-starch, glycerine-cellulose, glycerine-mannite, glycerine- 
beniole, or analogous substance. 

In its preparation commercial sulphuric acid is boiled with 
pulverised charcoal until it Is freed from nitrogen and attains 
the density of 67° B. 1£ parts of this, or 1 part of the purified 
acid aud 4 part of fuming sulphuric acid, are mixed with 1 part 
of thoroughly purified nitric acid, specific gravity 48° to 60° B., 
and the mixture is sllowed to stand in a close vessel for frodi 
sight to fourteeu days, during which time It is subjected to 
blasts of hot dry air, for the purpose of freeing it from 
nitrogen. 

Glycerine-starch is prepared by roasting starch on Iron plate# 
until It turns reddish or yellowish brown, and mixing it with 
glycerine of 80° B. or upward, free from fluty acids, lime, and 
chlorine. 

Glycerine-cellulose is prepared by treating sawdust, preferably 
from soft wood, with dilute acid, as hydrochloric, bokliug it with 
au alkali, and afterward drying, 'pulverizing, and roasting until 
it turns of a yellowish brown color; it is then mixed with an- 
hydrous glycerine. 

Glycerine-iuauuite is prepared by thoroughly drying and 
pulverising mannite, and mixing it with anhydrous glycerine 

of 30° B. 

Glycerine-benxole is prepared by mixing benaole, or benxole- 
toluole, with anhydrous glycerine of 30° B. 

Either of the ubove, or other suitable substance, analogously 
prepared, is mixed with the acid mixture above described, in 
the proportion of about 1 part to 8 or 10 of the acids, and the 
compound treated to a bath of pure water, or placed in an iron 
or leaden vessel, when the acids separate from the nitrated 
compounds ; the former being drawn off may be made service- 
able for other purposes. 

The nitrated substances freed from acid are placet! in a bath 
of soda-lye and stirred until they impart a blue color to red- 
dened test-paper. 

They are again washed in pure water, and then rendered 
anhydrous by being placed In flat chambers and dried with 
sulphuric acid and chloride of calcium, at a temperature uot 
exceeding 50° C. 

A simple apparatus, consisting of a tank, with chambers or 
worms, aud provided with suitable connecting-pipes, has been 
contrived by the inventor, for mixing and cooling the com- 
pound. 

Dittmar’s patent, for Uualin t January 18, 1870, embrace# 

11 celluloee, nitro-celluloee, nitro-surch, nitro- mannite, and 
nitre-glycerine, mixed In various combinations, depending on 
the degree of strength which It Is desired the powder should 
possess in adapting its use to various purposes.’* See Duauk. 

Xy-loid'ine. Another name for Xyloglodink 
( which see). 

Cotton or other woody fiber treated with sulphuric 
and nitric acids. See Gun-cotton . 
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Silencers 
I 

Back several weeks ago when an acquaintance of mine, 
who is a would-be gun expert and professes to know 
considerably more about the subject than I do (he 
probably does), found out that I was getting ready to put 
this book together, he immediately informed me that such 
units are no longer referred to as “silencers.” The term, 
“sound suppressor” is now the proper name for such an 
item and, according to him, no modem firearms student 
who knows what he is doing would refer to such a noise 
reducer by any other name. Very well, I am old fashioned 
and don’t know what I am doing, but it will still be a 
silencer in this book. 

Regardless of whether it is called silencer, sound 
suppressor, sound modifier, sound moderator, or just 
plain muffler, it is good for just two things. First of all, if 
you are caught in possession of one, it will almost certainly 
get you a lengthy stay in a Federal prison or a healthy fine 
or likely, both. The only other thing a silencer is actually 
suited for is to kill some one at a distance without making a 
lot of noise. 

They do not have any practical use as a hunting or 
target weapon; so regardless of who may tell you that he or 
she wants a silencer on his or her .22 rifle so that he can 
hunt squirrels without disturbing his neighbors or so that 
he can target practice quietly, don’t be taken in. He either 
believes that you are a fool or else he is one. There are also 
any number of “cowboys” or “psuedo gangsters” to 
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I 1 

Component pans of Pistol Silencer consisting of. top-Sleeve, left 
center-barrel coupling, center-center bushing, right center-end cap, 
bottom-outer sleeve 

whom such a device holds considerable appeal. They 
desire to possess such an item simply because it is illegal 
and they think they are getting away with something. 
Don’t fool with any of the above. If they express a desire 
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for such devices, insist that they build it themselves; 
because if you help them and they are caught with it, you 
will get into trouble, too, just as surely as the sun comes up 
in the East 

I still believe that the day will come when a person’s 
very existence may depend upon whether or not he has a 
weapon to defend himself and resist an enemy. These 
books of mine are meant to show you a way to create a 
suitable weapon for these purposes if and when such a 
time does come. Then, it won’t make much difference 
whether or not such a weapon is legal. The people on the 
opposite side will probably kill you if they catch you 
anyway. This book, then, will purport to show a way 
(notice I said “a” way — not “the” way) to build a 
satisfactory silencer using tools and materials readily 
available. I will attempt to show how to build one for the 
submachine gun described in Volume One of Home 
Workshop Guns for Defense and Resistance and one for 
the semi-automatic pistol shown in Volume Two of the 
series. These designs can be adapted to many other 
firearms simply by making suitable barrel adapters. 

Incidentally, I am afraid several people have the wrong 
idea about what I am trying to do in these books. My 
primary purpose is to show methods of manufacture and 
ways that the average man can make the various parts in 
his home workshop. 

The firearms designs are simply there to show a way to 
build such a weapon that can be modified, and probably 
improved on, in any number of ways. If you desire to 
change the designs, in any way, feel free to do so. How- 
ever, please don’t write me or call me and ask me to 
redesign them for you; and don’t, for Heaven’s sake, tell 
me that you are building one of these guns and ask me to 



SMG Silencer Components 




Top-outer tubes. Left center-barrel bushing. Center-coupling, Right 
center-muzzle cap, Lower left-barrel. Lower right-sleeve screen and 
insulation rolls not shown. 
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Home Workshop SMG with Silencer Attached 
help you. If I did, it is possible, and probable, that I (and 
you) could be charged with conspiring to violate the 
Federal Firearms Laws. So if you ask me for help in these 
areas and I don’t answer back, it is not because I am too 
cheap to buy a stamp or unwilling to take the time. Quite 
the contrary, I simply want to avoid any legal hassle and I 
have a strong aversion to jail; so please, don’t get us both in 
trouble. 

Contrary to what some people may believe, I am not an 
anarchist nor a clandestine arms maker. Rather, I am but a 
simple country boy with barely enough sense to read and 
write. About ninety per cent of my working time is spent 
building and modifying target shotguns. The rest is spent 
on experimenting with firearms designs and I do not have 
either the time or inclination to build illegal weapons. I 
have a family to support and I could not do a very good job 
of it in jail. 




The Home Workshop Silencer Installed on the Home Workshop Pistol 



II 

Whatever name you choose to call it by, the silencer 
works about the same way an automobile engine muffler 
does. Both have expansion chambers to allow the gasses 
to lose energy and some means of absorbing or slowing 
down the gasses which delays and spreads out the escape 
of these gasses somewhat Thus, the sharp crack that is 
present without the silencer in place is reduced or altered, 

depending on the efficiency of the unit used. 

Contrary to what you may have seen on television or in 
the movies, silencers are long, bulky objects and not suited 
for use on revolvers due to the gas (and noise) leakage 
from the gap between the cylinder and barrel. Neither are 
they well suited to high-velocity cartridges since the 
ballistic crack of the bullet traveling at a velocity higher 
than the speed of sound is still present 




The Home Workshop Pistol with silencer unattached. To attach, 
simply remove muzzle cap and replace with silencer. 



The most suitable weapon for such an installation 
would be manually operated, closed breech gun firing a 
bullet slower than the speed of sound. If an automatic or 
semi-automatic weapon is used, noise from the moving 
action parts as well as escaping gas from the opening 
breech will make enough noise to considerably impair the 
efficiency of the silencer as such. Therefore, some means 
should be used to lock the breech shut for each shot and the 
action cycled manually even when using self-opening 
weapons. 

The designs shown here are about like most of the 
others, simply a series of sleeves, baffles, and absorbent 
materials enclosed in a tube with an opening for the barrel 
at one end and an exit hole for the bullet at the other. The 
clearance between the sleeve and the bullet should be as 
small as possible to hinder the flow of the gasses and 
prevent their rapid escape. 

Needless to say, the opening for the bullet’s passage 
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must be parrallel to, and concentric with, the bore, proper, 
otherwise, you may wind up with bullets coming out the 
sides of the silencer housing. 

While I have shown rolled screen wire as the absorbent 
material in the expansion chambers of these designs, it is 
possible to use such material as steel wool or fiberglass 
insulation with equal effect, although it won’t last as long. 
Discs of screen wire could be used in the forward end 
instead of the rolled fiberglass insulation with equal or 
better efficiency. It takes a lot of time and effort to cut and 
stack them into the unit, however, and the screen discs 
won’t last a great deal longer. 

If these devices are meant to be used on a firearm 
which fires a supersonic cartridge (bullet above the speed 




of sound) then it will be necessary to drill ports or holes in 
the barrel beginning slightly forward of the chamber which 
will allow enough gas to bleed off into the expansion 
chamber, thereby reducing the efficiency of the gasses and 
slowing the bullet to a subsonic velocity. 

A sturdy barrel coupling or mounting ring is essential to 
proper operation. This should be made to fit tightly around 
the barrel and threaded and screwed on or pressed and 
pinned in place. The designs shown here utilize threads to 
secure it However, many installations would be satis- 
factory pressed on and pinned. If the coupling hole is made 




SMG with silencer unattached. Since the barrel must be ported 
(vented) and is incorporated into the silencer assembly, a separate 
barrel would be necessary for use without the silencer. 
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My own Vertical Milling Machine, set up to drill ventholes in silencer 
sleeve. Naturally, the machine has some chips and shavings on it 
since / use it every' day. With a machine such as this, together with a 
good lathe and some welding and heat treating equipment, almost 
anything that it is possible to make from metal can be built provided 
that the operator is capable of iL 

comparatively small cost 

The barrel coupling, center coupling, and the end cap 
can all be bored and turned to the correct outside dia- 
meters as shown in the drawing after which they are cut 
apart, the ends faced square, and the center holes threaded 
as required. The measurements given in the drawings are 
appropriate only if the same size outer tubes as the ones I 
used are available. These dimensions must be changed as 
required to accommodate whatever size tube material is 



approximately .005" smaller than the outer barrel di- 
ameter and the barrel placed in a freezer overnight and 
the coupling heated to about 400 degrees F just before 
pressing it in place, a tight enough fit will result that with a 

cross pin added will never come loose. 

The barrel coupling for my semi-automatic pistol is 

built to the same dimensions as the barrel muzzel cap, 
which it replaces, except that it must be made longer and 
the forward end is a larger diameter to accommodate the 
rear end of the silencer body. Probably the easiest and 
cheapest source of material would be an automobile rear 
axle, which can usually be obtained from salvage yards at 




All the material required to construct a silencer, except for screen and 
insulation. A section of automobile rear axle, shock absorber tubing, 
and a section of discarded military rifle barrel 

available to you. The thread specifications can also be 
modified to your requirements. 

A sleeve approximately 8" long is turned and threaded 
on each end. One end will screw into the outer end of the 
barrel coupling. The end cap screws onto the other end, 
the flanged portions supporting and securing the outer 
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Tubing for silencer bodies can be obtained from discarded automobile 
shock absorbers. 



tube in place. 

This sleeve should be bored, reamed, and lapped to an 
inside diameter slightly larger than the bullet diameter. A 
section of discarded rifle barrel can be utilized here. A .30 
caliber 8 mm barrel can be reamed to .358-.360 for the 
.380 caliber. Hand and chucking reamers are available 
from machine tool supply houses at modest cost which, 
when fitted with an extension long enough to reach from one 
end of the bore to the other, will ream the inside to the proper 
dimension which will be some two to five thousandths of 
an inch larger than the bullet diameter. 




Sawing a shock apart to obtain tubing for the silencer body. 



A sleeve for the .32 ACP caliber can be made from any 
barrel of .30 caliber or less. In this instance, the finished 
inside diameter should be .312" to .316". 

The .22 caliber sleeve can be made from dicarded. 22 
caliber barrel stock by reaming to an inside diameter of 



.225" to .229". 

Before the final reaming and lapping operations are 
performed on the sleeve, four parallel rows of vent holes 
should be drilled along the axis of the bore. These allow 
gas to vent into the absorbent material surrounding the 
sleeve which, in turn, deadens and muffles the sound 
These holes should be evenly spaced around the cir- 
cumference of the bore in four rows spaced 90 degrees 
apart with nine holes spaced .375" (&") center to center 
between the barrel coupling and center coupling and four 
more rows of eight holes each between the center coupling 
and muzzle cap. These holes should be . 1 875" to .200" in 
diameter for the .22 caliber silencer and can be .250" to 
.300' for the .32 or .380. If these holes aredrilled before 
the final inside diameter of the sleeve is reamed and 
lapped any burrs thrown up on the inside surfaces will be 
removed by the final reaming. 




Sleeve with barrel coupling, center bushing, and end cap in place, 
shown with outer tube underneath. 



Drilling these vent holes, perpendicular to the bore, 
evenly spaced, and in a straight line is best done in a 
vertical milling machine. The next best alternative would 
be holding the sleeve in a lathe milling attachment and 
feeding it into the drill, turning in the lathe chuck. Lacking 
either of these, a drillpress or hand drill may be used 
provided that the hole locations are properly center 
punched and started with center drills. This procedure is 
described in detail in Volume One of the Home Workshop 
Guns for Defense and Resistance. 




Silencer with outer body partly assembled showing screen roll in 
position. 



The outer tube can be made from various types of 
tubing, pipe, etc., the only requirements being that it is 
fairly stiff and consistently round for its entire length. 
Automobile shock absorber bodies contain material well 
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suited to this application and usually service stations and 

garages that install shocks on automobiles are happy to 

give away the worn shocks that they have removed, just to get 

rid of them. The inside cylinder on the one I used for this 

installation measured 1.075" in outside diameter and 

.975" inside diameter which means it has a wall thickness 

of .050". This cylinder was cut to a length of 7.750" and 

then ends squared in the lathe, thus creating a satisfactory 

outside sleeve for the silencer with a minimum amount of 
expense and labor. As previously mentioned, the outer 

and inner diameters of such cylinders salvaged from shock 

absorbers varies considerably and the diameters of the 

barrel coupling, center coupling, and end cap must be 

modified from the dimensions shown in the drawings to 

match the diameters of whatever cylinder of tube that you 

come up with. 




Sleeve with screen roll and insulation in place 

The parts should now be blued or finished in whatever 
fashion that you desire. Hot nitrate bluing is described in 
Volume One of Home Workshop Guns for Defense and 
Resistance and instructions on how to apply a rust blue are 

contained in Volume Two. 

If the end cap and barrel coupling are knurled around 

the circumference of the exposed portions as shown in the 
pictures, it not only improves the appearance but also 
provides a gripping surface to grasp with the fingers when 
tightening or loosening these parts. 




Common metal window screen can be salvaged from buildings, is 
available from hardware and building supply stores. Can be cut with 
sheet metal shears. 




Metal screen is cut to proper width, using sleeve as guide. 

The silencer is initially assembled by screwing the 
barrel coupling in place on the end of the pistol barrel 
replacing the original muzzle cap. The sleeve is then 
threaded into the other side of the barrel coupling until it 
butts up against the pistol barrel muzzle. It is then locked 
in place with a set screw as shown. 

A strip of metal screen wire just wide enough to fit 
between the barrel coupling and center bushing is wound 
tightly around the barrel until it fills the space between the 
barrel coupling and center bushing. The outside diameter 
of this screen roll should be such that the outer tube will 
just slip over it 

The front portion between the center bushing and 

muzzle cap should be filled loosely with a roll of fiber glass 

insulation, steel wool, or whatever other sound-absorbent 

material you deem appropriate. An acquaintance of mine, 
who experiments with items such as this, told me that 

“silly putty’' works well for this; but I have always used 

the rolled fiber glass as shown. 

To assemble, the fiberglass strip is rolled loosely 

around the sleeve and the outer tube slid over it back to the 

center coupling, at which time the screen is wound around 

the sleeve and the outer tube pushed over it and to the rear 

until it contacts the shoulder of the barrel coupling. The 

end cap is now screwed onto the end of the sleeve, the 

shoulder supporting and securing the outer tube in place. 
The unit is now ready to test fire. As with any firearm 

being tested for the first time, precautions should be taken 

to avoid injury in the event that the unit should blow apart 
At least wear a heavy glove and hold the gun around the 

comer of a building or around a tree, or best of all, under a 

heavy board so that your face and body will be protected in 

case parts and pieces do start flying. 
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turning down drill shank and boring an extension to a slip fit over the Hand and chucking reamers can be had in just about any size desired 
drill shank. Silver solder in place. Available from machine tool supply houses. 



Hole is started with center drill 




Hole is drilled to required depth using proper size drill. Smoother, more accurate holes result in most instances if a smaller drill is 
used first followed by the larger full size drill. 
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Tubing is cut to proper length and faced square on ends. 










Ends of sleeve are threaded to receive barrel connector and muzzle cap. 
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Set up to ream sleeve to .228 ID. Reamer is fed in slowly, cleaned frequently, plenty of lubricant is used 
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Jig to locate and drill vent holes in silencer sleeve . 



Jig. shown with sleeve in place. 
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Assembly begins by installing barrel bushing on barrel. 



Screen roll is placed around barrel and rear outer tube pushed over it 



End view of drill jig with clamp removed. Vee ways can be cut with file if no milling machine is available. 
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The sub machine gun silencer is made pretty much the 



same way as the pistol silencer except that a barrel 
bushing is made to screw onto the rear end of the barrel in 
place of the barrel lock nut and is locked in place with a set 
screw. 

A barrel coupling is made to screw on to the end of the 
barrel which must be threaded to receive it and a sleeve 
then screwed into the front side of the barrel coupling until 
it butts against the muzzle end of the barrel. The muzzle 
cap, in turn, screws onto the end of the sleeve supporting 

and securing the outer tubes in place in the same fashion as 
the pistol installation. 




Coupling and sleeve are then connected to barrel. 



Drill jig ready for use with drill press. 
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After the first two holes are drilled, the clamp is loosened, the sleeve 
slid forward until the last hole drilled is in line with the first hole in the 
fig. a locating pin inserted to keep it aligned and the clamp 
retightened Another hole can now be drilled through the second hole 
in the jig. This process is repeated until the operation is completed 



The first hole in the process of drilling. Hole is drilled entirely through 
sleeve thereby producing both top and bottom row at the same time, 
with but a single operation. 



The sleeve, in this instance, is five inches long. Here 
again, a shot-out or discarded military rifle barrel section 
can be used. The inside diameter, assuming the 9 mm 
Luger or Parabellum cartridge is used, should be .358"- 
.362". Four parallel rows of 5/1 6" (.3 1 25") holes, spaced 
Vi" center to center, should be drilled before the finished 
inside diameter is reamed and lapped. 

Four rows of 5/16" holes spaced Vi" apart are also 
drilled into the barrel. Actually, only two rows are 
required (I should have mentioned this earlier) since the 
drill can go in at the top, through the bore, and out the 




Insulation is then rolled around the sleeve and front outer tube pushed 
over it 






The drill jig showing use with a hand drill, the jig should be bolted to something solid when used in this manner. 
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bottom side, thereby drilling two holes with but a single 
operation. These holes should begin approximately 1 Vi" 
forward of the chamber and end just behind the barrel 
coupling. 

Burrs will be thrown up inside the bore by the drill’s 
entry and exit into and out of the bore. Therefore, it will be 
necessary to lap the rifled portion after the ports are drilled 
by casting a lead lap around a steel rod as described in the 
barrel making chapter of Volume One of this series. The 
occurrence of these burrs can be greatly reduced by 
pouring the bore full of molten lead before the ports are 
drilled and driving the lead core out with a close-fitting rod 
after the drilling is complete. 

Drilling with a hand drill can be made much easier and 
more precise by constructing a simple drill jig as shown in 

the drawing and photographs. This jig is simply a pair of 

Vee blocks bolted together, with a pair of holes located 

with the same spacing as the holes you intend to drill 

intersecting the center line of the top Vee block. 




SMG Barrel with barrel bushing and coupling in place. 



In practice, the sleeve in which the holes are to be 
drilled is clamped between your Vee blocks with the drill 
holes properly located to drill the first two holes. After 
these are drilled, the sleeve is slid forward or back until 
only one hole in the sleeve is lined up with the front hole 
in the jig. A locating pin of the same size as the drilled hole 
is pushed through both the jig opening, thus locating the 
holes the same exact distance apart and precisely in line. 
This process is repeated, one hole at a time, until the row is 
completed, at which time the sleeve is rotated 90 degrees 
and the process repeated. 



The assembled silencer ready for installation. 
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SMG silencer components: outer tubes and muzzle cap not installed. 

Discarded shock absorbers are again the source of 
material for the outer tubes. This time the outside housing 
of two shocks are used (two outer tubes are used) by cut- 
ting to the proper length and facing the ends square 
smooth. The ones I used had an inside diameter of 1 .750" 
and an outside diameter of 1.850". Here again, if the 
tubes that you use are of a slightly different size, the coup- 
ling bushing and end cap diameter must be adjusted 
accordingly. 

This silencer is assembled practically the same way as 
the pistol silencer, except that after the barrel bushing is 
secured in place on the chamber end of the barrel, a tightly 
wound roll of screen is placed around the barrel and the 
rear outer tube slipped over it, the rear end slipping over 

and against the shoulders of the barrel bushing. The barrel 
coupling is now screwed onto the end of the barrel, thus 

securing the outer tube in place. The sleeve is now 
screwed into the forward end of the barrel coupling, a roll 




SMG barrel and sleeve assembled with bushing, coupling and muzzle 
cap in place. 



of fiber glass insulation wound tightly around it, and the 
front outer tube slipped over it The end cap is now 
screwed tightly in place, which in turn locates and holds 
the outer tube between the shoulders on the barrel coup- 
ling and the end cap. 

The unit is now ready to test fire, using the same 
precautions described earlier. 



While the designs shown here are meant to be used on 
my own weapons designs, there is no reason why they can- 
not be adapted to other suitable weapons. On rifles and 
pistols where most, or all, of the barrel is exposed, the vent 

holes can be drilled in the barrel proper, a rear and center 
bushing installed on the barrel, and the muzzle end of the 

barrel threaded to receive an end cap which would secure 

the entire assembly in place. Where an installation is 

desired on a weapon which has the barrel partly or totally 

enclosed, the muzzle end of the barrel would be threaded 

to receive a barrel coupling as shown in the pistol design. 

The thread diameter might have to be slightly different; 

otherwise, the same dimensions should suffice. 



We read about and see little sketches, etc., of silencers 
clamped and sometimes even taped to rifle and pistol 
barrels, made from tin cans, copper tubing, and the like. 
These are seldom, it ever, satisfactory. Such a flimsy, 
haphazard fabrication is usually only a figment of some- 
one’s imagination and has no practical value. While it is 
true that the designs shown here require a little bit of 
machine work and perhaps a day’s time to build one, the 
result, if properly done, will be a sturdy, rigid assembly 
that will remain in line with the bore and not shoot loose. 
Then, too, these units can be repacked with new screen 
and insulation rolls time after time, thus restoring them to 
new condition over and over again. It would seem to me 
that the extra effort required is worthwhile. 



In closing, let me say once more that unless you plan to 
assassinate someone, you very probably don’t have any 

business with either of the units described here. The 
Federal Goverment has a number of penitentiaries scat- 
tered around the country just waiting for people that they 
catch with something like what is described in this book. 
Don’t let them catch you. 



Bill Holmes 

Fayetteville, Arkansas 1980 
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removal of booby traps in combat. 

6. Included are descriptions and discussions of the design and 
functioning characteristics of standard demolition Items - firing 
devices, explosive*, and accessories — and missiles, such as hand 
grenades, mortar ammunition, artillery ammunition, and bombs. 

c. This manual also contains information on a variety of items 
and indigenous materials useful for improvising firing devices, 
explosives, and pyrotechnic mixtures for guerrilla warfare appli- 
cations. 

d . Factory-produced boobytraps (dirty trick devices) are 
described. Most of these have been developed and used in the field 
by foreign armies. 

€. Safety measures pertinent to boobytrapping operations are 
provided for the protection of troops from casualty. 

f. The contents of Lhis manual are applicable to nuclear and non- 
nuclear warfare. 

2. Commint* 

Users of this manual are encouraged to forward comments or 
recommendations for charges for improvement. Comments should 
be referenced to the page, paragraph, and line of text. The reason 
for each comment should be given to insure proper interpretation 
and evaluation. Forward all comments directly to the Commandant, 
U.S. Army Engineer School. Fort Be! voir, Virginia 22060. 



Section II. PRINCIPLES OF OPERATION 
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CHAPTER 1 

CHARACTERISTICS OF BOOBYTRAPS 
Section t. INTRODUCTION 

1. Purpose ond Scop* 

a. This manual contains procedures, techniques, and expedients 
for the instruction of the soldier in the assembly, use, detection, and 



3. Typtt of Boobytrap* 

A boobytrap is an explosive charge cunningly contrived to be 
fired by an unsuspecting person who disturbs an apparently harm- 
less object or performs a presumably safe act. Two types are in use 
—improvised and manufactured. Improvised boobytraps are assem- 
bled from specially provided material or constructed from materials 
generally used for other purposes. Manfactured boobytraps are 
dirty trick devices made at a factory for issue to troops. They 
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usually imitate some object or article that has souvenir appeal or 
that may be used by the target to advantage. 

4 . AtMmbling Boobytrap* 

A boobytrap consists of a main charge, firing device, standard 
base (not always used) , and detonator. Another item, the universal 
destructor, is an adapter for installing a firing device assembly in a 
loaded projectile or bomb to make an improvised boobytrap. Also. . fliM 
firing device assemblies are often attached to the main charge by MOVWG ti«' stone 
means of a length of detonating cord. stasis explosive 

5. Boobytrap Firing Chain action. 
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by specialists. All military' personnel, however, are trained in han- 
dily $ explosive* and other boobytrapping material, so that they 
may. Is necessary, boobytrap a mice or install a simple boobytrap. 

9 . Authority 

a. Army commanders issue special instructions for the use of 
boobytrapa within their command. Supplies are authorized and pro- 

o vided as required to meet boobytrapping needs. 

b. Army and higher commanders may delegate authority to lay 
boobytrapa to as low as division commanders. All higher command- 
ers, however, may revoke this authority for a definite or indefinite 
period, as the tactical situation may require, 

a Records of all boobytrapa laid are prepared and forwarded 
to higher headquarters. 

<L Enemy boobytraped areas, as soon as discovered, are reported 
to higher headquarters to keep all interested troops advised of 
enemy activities. If possible, all boobytrapa are neutralized; other- 
wise they are properly marked by warning signs. 

Section II. PtANMING 

10. Tactical EW+ch 

a. The ingenious use of local resources and standard items is 
important in making effective boobytrapa. They must be simple 
in construction, readily disguised, and deadly. They may produce 

fmosfhoru* unexpected results if conceived in sly cunning and built in various 
ccmfound formjL Boobytrapa cause uncertainty and suspicion in the mind 
of the enemy. They may surprise him. frustrate his plans, and 
inspire in his soldiers a fear of the unknown. 

b. In withdrawal, boobytrapa may be used in much the same way 
as nuisance mines. Buildings and other forms of shelter, roads, 
paths, diversions around obstacles, road blocks, bridges, fords, 
and similar areas are suitable locations for concealing boobytrapa. 

|on c. In defense, boobytraps, placed in the path of the enemy at 

aluminum strategic locations in sufficient numbers, may impede his progress, 
CaM prevent detailed reconnoisaance, and delay disarming and removal 

of minefield*. 

V 1 U 

11. Aosic Wndplti 

Cei'tain basic principles, as old as warfare itself, must be followed 

,ON to get the optimum benefit from boobytrapa Knowledge of these 

principles will aid the soldier, not only in placing boobytrapa 

exoerUv. but in detecting and avoiding those of the enemy. 
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CHAPTHt 2 

US£ OF BOOBYTRAPS 

Section I. EASIC DOCTRINE 

I. Tocifcol Principles 

Boobytrapa supplement minefields by increasing their obstacle 
value. They add to the confusion of the enemy, inflict casualties, 
destroy material, and lower morale Boobytraps are usually laid 
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12. Locotkm of Chaign 

a. Preparation. Sms.il compact boobytraps are the most desire- 
able for use in raids in enemy-held territory. Each member of a 
team must carry ht3 own supplies and be ab’.e to operate indepen- 
dently. Boobytraps should be assembled, except for the attachment 
of the firing- device, before entering enemy territory. This will 



reduce the work at the site to the minimum. 

6. Location. Charges should be placed where they wilt do the 
most damage. A charge detonated against a atone wall will expend 
its force in magnified intensity away from the wall. The force of an 
explosion on the ground will affect the surrounding air more if the 
charge is placed on a hard surface. This deflects the explosive 
wave upward. A charge detonating 6 to 10 feet above the ground 
will damage a iarger area than one laid on or below the surface. 

e. Characteristics. Many inexpensive boobytraps, simple to make 
and easy to lay, will delay and confuse the enemy more than a small 
number of the expensive and complex kind. Complex mechanisms 

13 

cost more, require more care In laying, and offer little more advan- 
tage than the simple type. 

13. R«coAnalu<wcR 

Complete reconnaissance of an area is essential to good planning. 
Without this and the preparation of a program, boobytraps may 
not be used effectively. Boobytrap teams are beat suited to survey a 
combat area to determine its boobytrapping possibilities. 

14. Plan at Operation 

cl The commander with authority to use boobytraps coordinates 
his plans with other tactical plans. Timing of boobytrap operations 
with movement plans is extremely essential. Boobytraps should 
not be laid in areas where friendly troops will remain for any 
appreciable length of time. Plans will indicate what is to be done, 
whpre and when it will he done, and the troops to he lifted. Generally, 
trained troops are aligned such tasks. 

h The plan authorize* the lift* of honltyirapa and the type* and 
densities required in specified areas, depending on the ten-ain, time. 
per*#»r nel, and material available. The completion of the detailed 
plan is delegated to the commander responsible for installation. 
MaUxinlo arc obtnmcd from unit oupply stocks on the boain of the 
proposed action. 

c. Complete coordination between the troop lunummlei and the 
officer supervising boobytrap activities is essential. The area should 
be evacuated immediately following the completion of the job. 

<L The commander installing boobytraps prepares a detailed plan 
indicating the site and the location, number, type, and setting. He 
assigns boobytrap teams to specific areas and the laying of speci- 
fied types. The plan covers arrangements for supplies and transpor- 
tation and designates the location where all preliminary work on 
boobytraps will bo done. Time tabhie arc established to insure com 
plction of the work to comply with withdrawal phases of tactical 
plane* 

e. In hasty withdrawal, when there is no time for planning, each 
team will be given a supply of material with instructions fui making 
the best possible use of it in the time allowed. 

/■ Boobytrap planning must give proper consideration to all 
known characteristics of the enemy. Members of teams should study 
the persona] habits of enemy soldiers, constantly devising new 
methods to surprise them. Repetitions may soon become a pattern 
easily detected by an alert enemy. 

ff. Withdrawal operations are the roost desirable of all for laying 
boobytraps. When an enemy meets a boobytrap at the first obstacle, 
his progress throughout the area will be delayed even though no 
others have been laid. A few deadly boobytraps and many dummies, 
laid indiscriminately, can inspire great caution. Dummies, however, 
should be unserviceable or useless items. Never throw away mater- 
ial that may return to plague friendly forces ! 

14 
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15. topormbiliti** 

a. A commander authorized to use boobytraps is responsible for 
all within his zone of command. He will keep Adequate records 
showing their type, number, and location, and prepare information 
on those laid and on practices followed by the enemy. 

b. Management of boobytrap services may be delegated to the 
engineer staff officer 
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o. Unit commanders must know the location of all booby-rape 
in their areas and keep all subordinates so advised. Subordinate* 
are also responsible for reporting to higher headquarters all new 
information obtained on enemy boobytraps. 

<L Officers responsible for laying booby traps prepare plans, 
supervise preliminary preparations, and direct their installation. 
They forward to proper authority a detailed report of their pro- 
gress, advise all concerned whm -hanges are made, and report 
to engineer intelligence units the discovery of any new enemy 
devices or low-cunning practices 

e. Engineer and infantry unit*, with special training, have the 
responsibility of installing and neutralizing booby-traps. Since 
adequate numbers of trainees may not always be available, all 
troops are given familiarity instruction in boobytrapping. 



16. Pnx 

Like all activities involving explosives, boobytrapping is dan- 
gerous only because of mistakes men make. Prescribed methods 
must be followed explicitly in the interest of personal safety and 
overall effectiveness. 

a. Before assembling a boohytrap. all components should be 
inspected for serviceability. They must be complete and in working 
order. All safeties and triggering devices must be checked to Insure 
proper action, and for rust or dents that might interfere with me- 
chanical action. 

b. If a boobytrapping plan is not available, one must be prepared 
on arrival at the site, so that the material obtained will be required 
items only. A central control point should be established in each 
booby-trap area where supplies may be unloaded and from which 
directions may be given. In areas where many boobytraps are con- 
centrated, safe passage routes from the control point to each loca- 
tion must be marked clearly. Lines or tape may be useful where 
vegetation is heavy. The control man is the key man. 

c. Several teams may operate from one control point Each 
team (rarely more than two men) is assigned to a specific area 
and supplies are issued only as needed. Each detail commander 
must make certain that every man knows hia job and is competent 
to do it Teams will remain separated so that one may not suffer 
from the mistake of another. When a job is completed, all teams 
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must report to control man before going elsewhere. 

<L One person in each team is designated leader to direct all work. 
If possible, members of a team will avoid working dose together 
when a boobytrap is assembled. One member should do all technical 
work and the other be a helper to carry supplies, provide assistance 
needed, and learn the skills needed. 

e. Boobytraps laid during raids into enemy held territory should 
be small, simple, and easily installed. Each member of a party must 
carry the .supplies he needs. The use of boobytraps under these 
conditions, when accurate records are impossible, may be a hazard 
to friendly troops if raids into the same area should become neces- 
sary. 

f. Procedure for installing boobytraps is as follows: 

(1) Select the site that will produce the optimum effect when 
the boobytrap is actuated. 

(2) Lay the charge, then protect and conceal it. 

(3) Anchor the boobytrap securely, with nails, wire, rope, or 
wedges, if necessary. 

(4) Camouflage or conceal, if necessary. 

(5) Teams arm boobytraps systematically, working toward 
a safe area. 

(6) Leave the boobytrapped area clean. Cany away all items 
that might betray the work that ha3 been done, such as 
loose dirt, empty boxes, tape, and broken vegetation. 
Obliterate Footprints. 

17. ■•parting, lto<ordiog. and Marking 

Boobytraps are reported and recorded for the information of 
ta ct i r «l commanders and the protection of friendly troops from 



casualty. Boobytrap installations are reported and recorded as 
nuisance minefields, whether the area contains both boobytraps 
and mines or boobytraps alone. 
a. Report* 

(1) Intent. This is transmitted by the fastest means available 
consistent with signal security. It includes the location of 
the boobytrapped area selected, the number and type of 
mines to be laid (if antitank mines are boobytrapped), 
boobytraps to be laid, the estimated starting and complet- 
ing time, and the tactical purpose The report is initiated 
by the commander authorized to lay the field and for- 
warded to higher headquarters. 

(2) /ntftafion of Laying. This report is transmitted by the 
fastest means available consistent with signal security. 
It contains the location and extent of the field, total num- 
ber of mines and boobytraps to be laid, and estimated 
time of completion. The commander of the unit installing 

16 -n-T 



the field sends the report to the commander that directed 
him to lay it. 

(3) Completion. The report of completion in transmitted by 
tho fastest possible n**M*r«. It contains the number and 
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type of boobytrape laid, location and extant of the field 
or area and the time of completion. Ilia report is for- 
warded to sunny level When boobytrape are laid, either 
alone or with mines, the report of intent and the report 
of initiation of laying - will include the estimated number 
of boobytrape to be placed and the report of completion, 
the number placed , 

b. Record*. Boobytrape are recorded aa nuisance min« fields on 
the standard mine field record form. It is filled in as follows: 

(1) The general locations are shown on the sketch, using the 
appropriate symbol Boobytrapped areas or buildings are lettered 
aerially, “A* being the nearest to the enemy. 

(2) The number, types, locations, and methods of operation of 
boobytrape are entered in the NOTES section of the form. If space 
is lacking, additional sheets may be attached. If the boobytrap can- 
not be adequately described in a few short sentences, a sketch of 
minimum cV tails will be included. 

(8) The record is prepared simultaneously with the laying of 
the boobytrap and forwarded through channels to army level with- 
out delay. If a standard form la not available, the data re quir ed 
must be entered and submitted on an expedient form. 

(4) Nuisance mine fields containing both mines and boobytrape 
are recorded aa prescribed in FM 20-32. Whim the specific locations 
of boobytrape and manufactured devices cannot be accurately re- 
corded (scattered laying in open areas) their number and type are 
entered in the notes section of the form and identified by grid coor- 
dinates. 

c. Marking. Boobytrapa are marked by special triangular signs 
painted red on both sides. On the side facing away from the danger 
area, a 8-inch diameter white disc, in centered in the triangle and 
the word BOOBYTRAPS is painted in white across the top in 1 - 
inch letters. The STAN AG or new sign is similar except for the 1- 
inch white stripe below the inscription. Signs may be made of metal 
wood, plastic, or similar material They are placed above ground, 
right-angled apex downwards, on wire fences, trees, or doors, win- 
dows, or other objects or by pushing the apex in the ground. These 
working signs are used by all troops to identify friendly boobytraps 
during the period preceding withdrawal from an area, or to warn 
friendly forces of the presence of active enemy boobytraps. 

IB 




d. A bandonment. When abandoning a boobytrapped area to the 
enemy, all markers, wire, etc., are removed. 

*• Sign*. Signs are also used to mark enemy boobytraps or booby- 
trapped areas. 
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CHAPTER 3 

BOOBYTRAPPING EQUIPMENT 

Section I. RUNG DEVICES 

1 1. Introduction 

Many triggering devices are available for use in boobytrapa. They 
include fuzes, igniters, and firing devices. All U.S. standard firing 
devices have the following advantages over improvisations; estab- 
liahed supply, speed of installation, dependability of functioning, 
resiatance to weather, and safety. All have a standard base coupling 
by which they may readily be attached to a variety of charges. For 
more detailed Information see TM9-L87&-200. 

19. M1A1 Pressure Rrirvy Device 
CL Characteristic*. 




b. Functioning. 

A pressure of 20 pounds or more on the pressure cap moves the 
trigger pin downward until the striker spindle passes through the 
keyhole slot. This releasee the striker to fire the percussion cap. 




< 5 . Installing. 

(1) Remove protective cap from base and crimp on a non- 
electric blasting cap. Crimper jaw* should be placed no 
farther than l /i inch from open end of blasting cap. 
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(2) Assemble S-prcnged pressure head and extension rod and 
screw in top of pressure cap. if needed. 

(S) Attach firing device assembly to standard base. 

(4) Attach firing device assembly to charge. 




d. Arming. Remove safety clip first and post Civ* pin last. 




e. Disarming. 

(1) Insert length of wire, nail, or original pin in positive 
safety pin hole. 

(2) Replace safety chp, if available. 

(8) Separate firing device and exploaive block. 

(8) Unscrew standard base assembly from firing device. 




M m*i OO I/HI* S5/UI- ***«■«* -M 3»*U 

•M'*— * **HW 




6. F unctioning. 

A poll of 3 to 5 lb. on trip wire withdraws tapered end of release 
pin from split Hand of striker. This frees striker to fire the percus- 
sion cap. 




c. Installing 

(t) Remove protective cap. 

(2) With crimpers, attach blasting cap to standard base. 
Crimper jaw 9 should be placed no farther than */i in. 
from open end of blasting cap. 

<3) Attach firing device assembly to charge. 



i ocx img rownvi 




(1) Anchor trip wire and fasten other end to pull ring. 

(2) Remove locking safety pin first and positive safety pin 



last. 



e. Disarming. 

(1) Insert nail, length of wire, or original safety pin in posi- 
tive safety pin hole first. 

(2) Insert a similar pin in locking safety pin hole. 

(3) Cut trip wire. 

(4) Separate firing device and charge. 



r - 






1. M3 Ml-ldwii firing D«vk« 

a. Characteristics. 
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6. Functioning. 

(1) Pull. 


24 



A pull of 6 to 10 lb. on taut trip win raises release pin 
until shoulder passes constriction In barrel. The striker 
jaws then spring open, releasing striker to Are percussion 
cap. 

(2) Tension-release. 

Release of tension (cutting of taut trip wire) permits 

apring-<iriven striker to move forward, separate from 

release and fire percussion cap. 

roonve ia'Bty tie-oown 

fin ' 




rosin vt 

SAFETY FIN 



T 

e. Installing. 

( 1 ) Remove protective cap. 

(2) With crimpers, attach blasting cap to standard base. 
Crimper jaws should be placed no farther than J /i in. 
from open end of blasting cap. 

Attach firing device assembly to anchored charge (must 
be firm enough to withstand pull of at least 20 lb.). 
Secure one end of trip wire to anchor and place other 
end in hole in winch. 

(5) With knurled knob draw up trip wire until locking 



<3) 

(4) 




out easily, adjust winch winding. 

(2) With cord, pull out positive safety pin. 'Hus should pull 
out easily. If not, disassemble and inspect 





IOOONO XAFTT T MN 
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a Disarming. 

(1) Insert length of wire, nail, or cotter pin in positive safety 
pin hole. 

(2) Insert length of wire, nail, of safety pin in locking safety 
pin hole. 

(3) Check both ends and cut trip wire. 

(4) Separate firing device from charge. 

Note. Insert positive safety pm first Cut trip wire last. 




Lifting or removing retaining weight releases striker to fire 
the percussion cap. 




(1) Insert a length of 10-gage wire in interceptor hole. 
Bend slightly to prevent dropping out. 



(2) Remove small cotter pin from safety pin. 

(3) Holding release plate down, replace safety pin with length 
of No. 18 wire. Bend wire slightly to prevent dropping 
out 

(4) Remove protective cap from base and with crimpers, 
attach blasting cap. Crimper jaws should placed no 
farther than % inch from open end of blasting oap. 

(5) Secure firing device aasembly in charge. 
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e. Installing. 

(1) Unicrrw transit cap from base. 

(2) Secure device in charge. 



PRESSURE 

<L Arming. 



BOARD 




<D 

( 2 ) 



( 3 ) 



Place restraining weight on top of firing device. 
Remove thin wire from safety pin hole. If wire does not 
come out easily, restraining weight is either insufficient 
or improperly placed. 

Remove heavy wire from interceptor hole. It should move 
freely. Note. Withdraw thin wire first and heavy wire 
last. Follow arming procedure carefully 
_ , 28 
Disarming. 

<i) Insert length of heavy gage wire in interceptor hale. 
Bend wire to prevent dropping oat. Proceed carefully, 
as the slightest disturbance of the restraining xoeight 
might initiate the firing device. 

(2) Separate firing device from charge. 



<b> 



Manual initiation. Remove safety pin. 

Trip wire initiation. 

Attach one end of trip wire to anchor stake and the 
other to pull ring. 

Remove safety pin. 



i 



an 




Disarming. 

(1) Insert length of wire. nail, or original safety pin in safety 
pin hole. 

(2) Remove trip wire. 

(3) Separate firing device from charge. 



RESTRAINING WT 

CAT LEAST 5 LB I 





24. 1-Wand Dalny Da tono l or 

o. Characteristics. 

This device consists of a pull-type fuse lighter, ft- second length 
of fuse, and a blasting cap. "Hie blasting cap is protected by a 
transit cap, screwed on the base. 
b. Functioning. 

A strong pull on the T-shaped handle draws the friction 
igniter through the flash compound, causing a flame that 
ignites the time fuse. 



23. 15-S«cor>d Delay Detonator 

a. Characteristics. 

This device consists of a pull-friction fuse igniter, 15-second 
length of fuse, and blasting cap. The blasting cap is protected 
by a transit cap screwed on the base. 

b. Functioning. 

A strong pull on the pull ring draws the friction igniter 
through the flash compound, causing a flame which ignites 
the time fuse. 
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c. Installing. 

(1) Unscrew transit cap from base 

(2) -Secure device in charge. 

SAirrr jin 






(L Arming. 

( 1) Manual initiation; Remove safety pin. 

(2) Trip wire initiation. 

(a) Attach one end of trip wire to anchor stake and the other 
to pull ring. 

(b) Remove safety pin. 




-H 



?■ 




a. Ovearmtnp, ** 

(1) Insert length of wire, nail, or safety pin in safety pin 
hole. 

(2) Remove trip wire. 

(3) Separate firing device from charge. 
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jau ;e should be placed no farther than fi in. from open 
end of blasting cap. 

(5) Secure firing device assembly in destructor and then in 
charge. 




e. Disarming. 

There is no safe way of disarming this firing device. If dis- 
arming is necessary, insert an improvised safety pin through 
inspection boiea. 



d. Arming. 

(1) Crush ampule by squeezing the copper portion of case. 

(2) Remove safety strip. 



26. Ml *•**»-«• Imm thing Device 

a. Characteristics. 
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6 . Functioning, 

Lifting or removing restraining weight unlatches lever, releas- 
iag striker to fire percussion cap. 
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b. Functioning. 

Squeezing copper hslf of case crushes ampule, releasing chem- 
ical to corrode restraining wire and release striker. 




c. Installing. 

(1) Select device of proper delay. 

(2) Insert nail In inspection hole to make sure that firing pin 
has not been released. 

(3) Remove protective cap from base. 

(4) With crimpers, attach blasting cap to base. Crimper 




Ins talling . 

(1) Insert a length of heavy gage wire in interceptor hole. 
Bend slightly to prevent dropping out 

(2) Holding down latch, remove safety pin and replace with 
length of thin wire. 

(S) Remove protective cap from base and with crimpers 
attach nonelectric blasting cap. Crimper jaws should be 
placed no farther CAoa 'A ta. from open end of blasting 

44} Assemble length of detonating cord, priming adapter, 
nonelectric blasting cap, and explosive block. 

(5) Attach free end of detonating cord to blasting cap on 
Ml release device with friction tape, allowing 6 in. of 
detonating cord to extend beyond joint 
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(1) Place retraining: weight on top of firing device. 

(2) Remove thin wire from safety pin hole. If it does not 
come out easily, restraining weight ia either insufficient 
or improperly placed. 

(3) Remove heavy wire from interceptor hole. 

Not*. Proceed carefully. 




e. Diearming . WIRE 

( l ) Proceed carefully as the slightest disturbance of restrain- 
ing weight might unlatch lever and detonate the mine. 
Insert length of heavy gage wire in interceptor hole. 
Bend wire to prevent dropping out, 

<2) Insert length of thin wire in safety pin hole, if 
possible. 



(S) Separate firing device assembly and explosive charge. 




Jecfien II. DSMOUTION MATERIALS 

V. ExplotlvM ood A<c««erles CFor mors defaced too 

MU-23 and TM 9-1375-200.1 

a. TNT. This is issued in Vi. Vi and l-pound blocks in a card- 
board container .with lacquered metal ends. One end has a 
threaded cap well. Half-pound blocks are obtained by cut- 
ting a 1 -pound package in the center. 




b. Ml Chain Demolition Blocks (Tetrytol). This explosive con- 
sists of eight 2V£-pound tetrytol blocks cast 8 inches apart 
onto a single line of detonating cord, which extends 2 feet 
beyond the end blocks. All blocks have a tetryl booster in each 



end. Each chain is packed in a have-sack, and two haversacks 

in a wooden box. 




c. Jit Demolition Block (Tetrytol). The M2 demolition block is 
enclosed in an asphalt impregnated paper wrapper It has s 
threaded cap well in each end. Eight blocks are packed in a 
haversack, and two haversacks in a wooden box. 





WCIBMS 

Zfcltt 



MS and MS Demolition Blocks (Composition CS). These con- 
sist of a yellow, odorous, plastic explosive more powerful than 
TNT. The M3 block has a cardboard wrapper perforated 
around the middle for easy opening. The M5 block has a plas- 
tic container with a threaded cap well. Eight M3 or M5 blocks 
are packed in a haversack; snd two haversacks, in a wooden 
box. 

^ ^ -V’ 1 ■ I. 
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e. M5A1 Demolition Block (Composition Cl). This ia a white 
plastic explosive more powerful than TNT, but without the 
odor of C3. Each block is wrapped in plastic covering with a 
threaded cap well in each end. Twenty-four blocks are packed 
in a wooden box. 



> 

2* 




f. Milt Demolition Charge (Composition Ci). This is com- 
poeition C4 in a new package measuring 1 in. x 2 in. x 12 in. 
Each block has an adhesive compound on one face. Further 
information ia not available. 

g. MU8 Demolition Charge. The Ml 18 charge is composed of 
PETN and plasticizers. The detonating rate ia approximately 
23,000 ft. per second. Each package contains four sheets Vi 
In. x 3 in. x 12 in. Each sheet has an adhesive compound on one 
face. Further information is unavailable. 

h. Composition B. Composition B is a high explosive with a rela- 
tive effectiveness higher than TNT. and more sensitive. 
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Because of its high den to nation rate and shattering power, it 
is used in certain bangalore torpedoes and in shaped charges. 

u PSTN. Tlkia is used in detonating cord. It is one of the most 
powerful military explosives, almost equal to nitroglycerine 
and RDX. In detonating cord, PETN has a velocity rate of 
21,000 feet per second. 

j. Amatol Amatol, a mixture of ammonium nitrate and TNT, 
has a relative effectiveness higher than that of TNT. Amatol 
(80/20) is used in the bangalore torpedo. 

k. RDX. This i3 the base charge in the M 6 and M7 electric and 
nonelectric blasting caps. It ia highly sensitive, and ha 3 a 
shattering effect second only to nitroglycerine. 

1 Detonating Cord. 

O > T^pet l and U . These consist of a flexible braided seam- 
less cotton tube filled with PETN. On the outside is a 
layer of asphalt covered by a layer of rayon with a wax 
£um composition finish. Type II has the larger diameter 
and greater tensile strength. 




EXPLOSIVE 

it 

(2) Type IV. This is similar to types I and II, except for the 
special smooth plastic covering designed for vigorous use 
and rough weather. 







FIBRE 
WRAPPING 



OUTER 
COVERING 



er r 

painted abrasive bands at 5-foot or 90-inch intervals. Although 
the burning rate is uniform (about 40 seconds per foot), it 
should be tested before using by burning and timing a 1-foot 

length 
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TRAPPING 



WATERPROOFING 



waterproofing 



o. MHO F use Lighter. 

(1) To install: Unscrew the fuse holder cap, remove shipping 

plug, insert time fuse, and tighten cap. 

(2) To reload : 

(a) Insert primer base and primer in end of lighter 
housing. 

(b) Put washers and grommets in open end of fuse 
holder cap as shown, and screw fuse holder cap 
firmly on housing. 

(c) Unscrew fuse holder cap about three turns and insert 
a freshly cut end of time fuse into the hole in the cap 
unbl it rests against the primer. 

(d) Tighten cap. ^ 



OUTER - 
COVER 



EXPLOSIVE 



m. Blasting* Time Fuse. This consists of black powder tightly 

wrapped in layers of fabric and waterproofing materials. It 

may be any color, orange being the most common. As burning 

rate varies from about 30 to 45 seconds per foot, each roll 

must be tested before using by burning and timing a Moot 
length. 

n. Safety Fuse M?00. This fuse is a dark green cord with a plastic 
cover, either smooth or with single pointed abrasive bands 
around the outside at 1-foot or 18-inch intervals and double 
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(3) To fire: 

(a) Remove safety pin 

(b) Pull on pull ring. 

Note. Lighter is reusable after the insertion of 
primer and the reassembly of parts. 





BOOR MAM'S JAMES BOM) Vol . 3 



24 7 



BOOB YTR APS 



p. Electric Bloating Capa. Electric blasting Taps have three 
length* of leads— short (4 to 10 ft.), medium (12 to 14 ft), 
and long (50 to 100 ft). The short-circuit tab or shunt prevents 
accidental firing. It must be removed before the cap is con- 
nected in the firing circuit Military blasting caps are required 
to insure detonation of military explosives. 



( 




SHOW Circuit 

MCTAl SHHI TAt iH^NT lf>DS 

q. NoncUctrie Bloating Capa, Two types are available, the No. a 
and the special M7, which resembles the No. 8 in appearance 
except for the expanded open end. 



42 



The bangalore torpedo is a group of 10 loading assemblies (steel 
tabes filled with high explosive) with nose sleeve and connecting 
sleeves. The loading assemblies may be used singly, in series, or 
in bundles. They are primed in four ways: by a standard firing 
device; a s tand a r d firing device, nonelectric blasting cap, length of 
detonating cord, priming adapter, and nonelectric blasting cap 
(pars 29); a sta n dard firing device, and length of detonating cord 
attached by the clove hitch and two extra turns around the cap well 
at either end of the loading assembly; and electrical methods (per» 

29). 



r 



COfTtl OI 

ALUMINUM SHELL 



MU O 






MT 







r. 



Priming Adapter. This is a plastic device with a threaded end 
fur securing electric and nonelectric primers in the threaded 
cap wells of military explosives. A groove for easy insertion 
of the electric lead wires extends the full length of the adapter. 
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MtO Universal Dcetmctor. ^he destructor in used to convert 
loaded projectiles, missiles, and bombs into improvised 
chargee. The destructor has booster cape containing tetryl pel- 
lets. All standard firing devices with the standard base coupler 
screw into the top. 
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2* M2A3 S hoped Charts 

This charge consists of a conical top, conical liner, integral stand- 
threaded cap well, and 11 Vfc pounds of explosive. It may be 
t Antitank Mine Activator . This is a detonator designed for prun * d in three Wft - V8: b >; * standard firing device; a standard firing 
boobytrapping antitank mine*. The top is threaded to receive device * nonelectric blasting cap, length ot detonating cord, priming 
all standard firing dcvicoo, and the base to screw in antitank md nonelectric blasting cap; and a priming adapter and 



mine activator wells. 
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electric blasting cap connected to power source. 
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11 . PulL Dig hole to proper depth to bury mine on firm founda- 
tion with top of pressure plate even with or slightly above 
ground leveL Arm mine before boobytrapping. 

(1> Installing. 

(a) Remove locking safety cotter pin and replace with length 
of thin wire. Bend wire slightly to prevent dropping out 

(b) Remove positive safety cotter pin and replace with length 
of thin wire. Bend wire slightly to prevent dropping out 

(c) Remove protective cap from standard base and assemble 
firing device, activator, and mine. 
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b. Prtuiere-Rcie ose. Dig hole to proper depth to bury mine on 

firm foundation, with top of pressure plate even with or 

slightly above ground level. 

(1) Installing. 

(a) Insert length of heavy wire in interceptor hole. Band 
wire slightly to prevent dropping out 

(b) Remove safety pin. Apply pressure on release plate until 
pin comes out easily. 

(c) Insert length of light wire in safety pin hole and bend 
■lightly to prevent dropping out 

(d) Remove protective cap from standard base and assemble 
firing device, activator, and mine. 

(e) Place mine and firing assembly in hole, using pressure 
board to insure a solid foundation for firing device. 



MIS ANTITAMK 
MINI 



ACTIVATOR 




(2) Arming. 

(a) Anchor one end of trip wire to stake and fasten the other 
to pull ring. 

<b) Remove locking safety unto first. 

(c) Remove positive safety last. 

(d) Camouflage. 
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f HEAVY imurceptor 

(2) Arming. 

(a) Camouflage mine, leaving hole at side to remove safeties. 

(b) Carefully remove thin safety wire first, then the inter- 
ceptor wire. 

(e) Complete camouflage. 







(3) Disarming 



V 



(a) Uncover mine carefully. 

(b) Locate booby trap assembly. 

(c) Replace positive safety first, then locking safety. 

(d) Cut trip wire. 

(e) Turn arming dial of mine to safe and remove arming 
plug. 

(f ) Remove fuse and replace safety clip. 

<g ) Replace arming plug. 

(h ) Recover mine and firing device. 







(3) Disarming. 

(a) Uncover mine carefully. 

(b) Locate boobytmp assembly. 

(c) Insert length of heavy wire in interceptor hole. 

<d) Torn dial on pressure plate to “S” (safe) and replace 
safety fork. 

(e) Recover mine and firing device assembly. 

(f) Remove pressure plate, unscrew detonator, and replace 

shipping plug. g 

(g) Reassemble mine. / 




DETONATOR- 



PRESSURE 
PLATE 



SHIPPWG 

PLUG 



SAFETY 

FORK 



uoanfl 

wr-r 



•o*nv« 

WITT 



* /3 AKUTN*. *** 




POOR MAN'S JAMES BOND Vol . 3 



251 



BOUBYTRAPS 




a. Antitank Mines, 

The Communist European and Asiatic armies boobytrap mines 
in a much different fashion from that of the U.S. and other NATO 
countries. The Germans in World War II used both special antilift 
devices and antidisturbance fuzes, one of which has been copied by 
the French. 

<1) AntUi/t devices. 

(a) Russia 

1. The Russians, Communist Chinese, and North 
Koreans boobytrapped wooden antitank mines by 
laying two of them, one on top of the other, in the 
same hole. The mines were connected by an MUV 
pull fuze and a pull wire, so that the bottom mine 
would detonate when the top mine was lifted. 

3L The Russians in World War II also had a more 
sophisticated method- a special wooden mntilift 
device, placed under the mine. This, however was 
readily located by probing. It consisted of an outer 
case, a charge, an MUV pull fuze, a pressure release 
lid supported on two coil springs, and a fuze access 
hole. Lifting the mine initiated the antilift This 
device is too dangerous to disarm. Even though the 
pressure- release might be secured by a rope or 
length of wire, the chances of additional pull wires 
and boobytrap charges are too great to risk. Also 
deterioration of the wooden case from prolonged 
burial adds to the difficulty. The best procedure is 
to blow all wooden antitank mines and anlilifts tm 





antitank mine (PT-Mi-D) that may prove extremely 
hazardous to breaching and clearing parties. Having an 
RO-1, pull fuze in each end, it Is easily boobytrapped 
by means of wire anchored to a stake underneath the 
mine and extended through a hole in the bottom of the 
case to the fuze pull pin. 
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(e) World War II Germany. The German armiee had 
several pressure- release devices for boobytrapping 
antitank mines In a future war in Europe, these or 



facsimiles may appear on any battlefield. 



1 Nipclite ail explosive antilift. This consisted of two 
oblong blocks of moulded explosive joined together 
with brass bolts and recessed to contain the metal 
striker assembly, it may be disarmed by inserting 
a safety in the lower safety pin hole. 




t EZ. SM2 (EZ U). This device consists of an explo- 
sive charge, a pressure- release firing mechanism, a 
safely bar and a metal case. When the safety bar is 
removed, the device arms iLself by means of clock- 
work inaids the case. This device cannot he dis- 
armed. 



(b) Czechoslovakia. This satellite country has a wooden 
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3 SF3. This antilift consists of an explosive charge, 
pressure- release striker assembly, safety bar. and 
chemical arming: equipment A turn of the safety 
bar crushes the glass rial, releasing the chemical 
to dissolve the safety pellet This device cannot be 




(2) T. ML Z 13 and T. Mi Z U antidiaturbanee fuses. 

(a) Germany. In addition to several antilift devices, the 
Germans developed two anUdisturbance fuzes initiated 
by pressure or pressure-release for activating Teller 
mines 42 and 42. To arm, the fuse is placed in the 
fuze well and the pressure plate screwed down on top 
of the fuze, shearing the arming pin. Removal of the 
pressure plate initiates the pressure- release mecha- 
nism and detonates the mine. Although the T. Mi. Z 
44 was an experimental model that never reached the 
field, copies of both fuzes are now in use in several 
European armies. Mines armed with these fuses can 
neither be identified by sue, shape, marking, or color 
of the case, nor be disarmed. 




i Mi Mi 1 an u 

(b) France. The French have a copy of the T. Mi. Z 43 anti- 
disturbance (pressure and pressure-release) fuze, 
and Teller mine 4S. named models 1252 and 1548 
respectively. The fuze is placed in the fuze well snd 
the pressure plate screwed down on top, shearing the 
arming pin. Removing the pressure plate actuates the 
pressure-release element, detonating the mine 
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Antipersonnel mines are laid in antitank minefields 
to halt and delay enemy troops and make breaching 
and clearing as difficult, dangerous, and time consum- 
ing as possible. Enemy mine layers may increase this 
harrassment substantially by laying small blast type 
antipersonnel mines near the anchors and along the 
trip Mires, which, according to procedure, must be 
traced from pull ring to anchor before cutting. These 
are extremely hazardous to breaching and clearing 
specialists who may detonate them unawares by the 




Section II. aOOrmAFflNG BUILDINGS 

40. Adverting#* 

Boo bytraps laid in buildings and their surroundings can be very 
effective. Buildings are yery attractive to fighting men for they 
provide a degree of comfort and shelter from the elements. They are 
also useful for headquarters where plans may be made and com- 
munications carried on with greater dispatch. 

41. Immediate Surrounding! 

o. Once a building has been occupied, it becomes the focal point 
for travel and communication from man)' directions. Thus the 
immediate vicinity becomes a potential location for boobytraps. 

b. Dwellings in sparsely populated areas often have out build- 
ings. wood piles, fruit trees, wells, fences with gates, walks, and 
other locations easily rigged to wound or destroy careless aoldiera. 

e. Delayed action charges detonated in buildings after they are 
occupied are extremely effective. Such charges, however, are diffi- 
cult if not almost impossible to conceal, especially in large masonry 
and steel buildings, which may require a large quantity of explosive 
for serious damage or destruction. None but a most ingenious 
specialist, given time, help, and a wide selection of material can do 
this satisfactorily. In World War II, the Russians prepared such 
a boobrirap for the Germans. However, after long careful search, 
the charge and its clockwork fuze were located by means of a 
stethoscope. Small buildings, an the other hand, may be only moder- 
ately difficult to destroy by delayed charges. 
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42 . Enlroncti 



Curiosity prompts a soldier to investigate hurriedly an interest- 



ing building in his path. Women, loot, or mere inquisitiveness may 
be the motive. His rush to be the first inside makes all entrances 
excellent spots for boobytraps. For the foolish, a rigging connected 
to the front door, side door, or back doors may be sufficient But for 
the experienced soldier, who may carefully seek entry to the base- 
ment first and then try to clear the building story by story, careful 
and ingenious effort may be required. 



a. Basement Windows. Here boobytraps must be concealed to 
prevent detection by the enemy's breaking the pane or kicking out a 
door panel. Basement windows should be boobytrapptd at the top 
or in the floor underneath. 




b. Upper Floor Windov’8. Window charges are easier concealed 
in the w eight box behind the jamb than in the wall or under the 
floor. Experienced hands can remove and replace window trim 
without obvious damage. 

(1) Nonelectric firing. 



(a) Assemble M3 pull-release firing device, standard base, 
and blasting cap. 

(b) Place sheet explosive in weight box. 

(c) Bore hole in side jamb for pull wire. 

(d) Anchor one end of pull wire to window, and thread 
through hole in side jamb. 

(e) Attach free end of pull wire lo ratchet on firing device. 

(f) Arm firing device. 

(g) Conceal boobytrap. 
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(2) Electric firing. 

(a) Fasten two metal brackets to side of weight box dost 
enough to wedge two flashlight batteries between. 

(b) Place sheet explosive charge in weight box. 

(c) Insertrtlectric blasting cap in charge. 

( d ) Cut one leg wire and attach to lower bracket. 

(e> Cut other leg wire to proper length to twist an uninsu- 
lated loop on end and fasten to hang ir. place just above 
top of window weight. 

(£) On a length of leg wire twist an uninsulated loop around 
the leg wire hanging above the weight. Thread other 
end through other uninsulated loop and fasten to top 
clamp. Tape wire to window weight 

(g) Test circuit with galovonmeter first, then insert bat- 
teries between brackets. 

(h) Conceal boobytrap. 

c. Doors. Improved detection methods have made the use of 
boobytxaps on doors, with charges, firing devices, and wires 
exposed, a wa3te of time and material, except for purposes of decep- 
tion. The best location is the head or side jamb, not the sill, which ia 
often recommended. The sill is exposed, so that one experienced 
clearing unit may easily locate the rigging while in the jamb, it is 
concealed by the doorstop. 

(1) Head jamb rigging. 

(a) Assemble Ml pull firing device, standard base, and non- 
electric blasting cap. 

(b) Assemble length of detonating cord, priminr adapter, 
nonelectric blasting cap and explosive block. 

(c) Attach firing device firmly to stud and tape free end of 
length of detonating cord to nonelectric blasting cap. 

(d) Drill hole at proper place in header and head jamb. 

(e) Anchor one end of pull wire at proper place on door 
and thread free end through holes. 

( f) Close door and attach pull wire to pull ring. 

<g) Arm and conceal boobytrnp. 




(c) Place electric blasting cap in charge, and fasten one 
kg wire to top bracket. 

(d) Bcre pell wire hole at proper spot Inside jamb. 

(e) Cut other leg wire long enough to twist on an insulated 
loop on one end and fit over pull wire hok. Loop should 
be about fa inch in diameter. 

(f ) Twist an uninsulated loop on one end of kg wire and 
secure to lower bracket so that loop fits over pull wire 
hole. Fasten wire to jamb. 

(g) Anchor one end of insulated pull wire at proper spot 
on door, and thread free end through pull wire hole and 
loop fastened to jamb. 

(h) Close door. Fasten free end of pull wire to other loop 
to hold it snugly against stud. 

( i) Check circuit with gal vonometer first, then 

(J) Install batteries between brackets. 

(k) Conceal boobytrap. 




43. Slnxtvtol honiwork 

a. In a building charges should he placed where detonation will 
seriously impair its structural strength, such as walls, chimneys, 
beams, and columns. Charges and firing devices must be carefully 
concealed to avoid detection. 

b. In boobytrapping load-bearing walls, several charges should 
be laid to detonate simultaneously near the base. Chimneys and 
fireplaces are difficult to boobytrap for charges placed there are 




<2) Side jamb rigging. t. Beams and columns when they collapse cause much more 

<a) Attach metal brackets to side jamb close enough to damage than walls because they bear much mere weight. 

wedge two flashlight batteries between. ( i) In wooden beams, holes for concealed explosives should be 

(b> Insert sheet explosive charge snugly between stud and bored dose enough together for sympathetic detonation, 

jamb. An Ml delay firing device anc detonator placed m a hok 
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within the bulk explosive charge should suffice. Buildings 
of masonry and steel construction may also be booby- 
trapped with delay charges. The difficulty of the job de- 
pends often on the interior finish, type of decoration, 
heating ducts, air conditioning, and type of floors. 

{2} A column may be destroyed by a charge buried below 
ground level at its base. Although heavy delay charges 
like these are often considered mines, they are shown 
here because they may be found in boobytrap locations. 
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44 Interior FumitHingi 

Vacated buildings provide much opportunity for boobytrapping. 
Hurriedly departing occupants usually leave behind such odds and 
ends as desks, filing cases, cooking ulens. Is. table items, rugs, lamps, 
and furniture. Electric light and power fixtures are also exploitable. 

a. Desk. Because of its construction a desk is easily boobytrap- 
ped. If carefully placed the rigging may lx* nondetectable ar.d if 
properly constructed, cannot be neutralised. Electric firing systems 
are the most suitable for this purpose. Sheet explosive ip much 
better than other types, because its adhesive surface holds it 
firmly in place. Check the circuit with a galvonometer before, instal- 
ling the batteries. 
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d. Loose floor boards sometimes are excellent objects for booby CT " . " 

trapping. The rigging must escape detection, however; otherwise, ; ( | 

it will be ineffective. This rigging might be harder to detect if the M 

support underneath is chiseled out to let the floorboard sink || j J 

about J.4 inch when tramped on. ^ Office Equipment. Many items used in offices have boobytrap 

e. A double delay chain detonating boobytrap should be very potential. 

effective if timed right ar.d skillfully laid. First, is the explosive of a (1 ) Telephone. Hst finder. 

minor charge laid in an upper story damaging the building only (a) Remove contents from finder. 

slightly. Then, after a curious crowd has gathered, a second heavy <b) Assemble sheet explosive, shrapnel , and blasting cap. 

charge or series of charges go off. seriously damaging or destroy- <c) Remove insulation from ends of wires and twist to 

ing the building and killing or wounding many onlookers. form loop switch. 
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<d) Place bootstrap in finder so that the raising of the 
lid draws the loops together. 

(e) Insulate inside of case from contact with loops with 
friction tape. 

70 

(f) Check circuit with galvanometer first, then install 
batteries. 

Note. Batteries may be connected to legwires by wrap- 
ping them tightly in place with friction tape. 




(2) Card File. A wooden card file can be boobytrapped 
effectively by the use of a mousetrap rigged as a trigger, 
ft standard base with blasting cap attached, a support 
block fastened inside to hold the firing assembly at the 
proper level for operation, and a trigger block to hold 
the trigger in armed position. 

(a) Rig wire trigger of mousetrap with screw and 
metal strip. 

(b) Locate support block on strips at proper level to fix 
trigger in trigger block. 

(c) Bore hole in support block at proper place to admit 
standard base and blasting cap so that sheet metal 
screw will strike percussion cap. 

(d) Insert explosive, then support block with mousetrap, 
standard base, and blasting cap in position. 

(e) Raise trigger and close lid so that trigger is fixed in 
firing position. 




c. Electric Iron. 

(1) Remove bottom plate. 

(2) Insert bulk explosive and ejectric blasting cap. 

(3) Attach shortened leg wires to power inlet. 
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EXPLOSIVE 



d. TeeiksttU. 



(1) Assemble sheet explosive, electric blasting cap and mer- 
cury element in teakettle. 

(2) Check circuit with galvanometer first, then install bat- 
teries. 




Note. Batteries may be bound tightly in circuit with friction 
tape. For safety and ease of assembly, use a wrist watch delay 
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e. Pressure Coclcer. 

(1) Antidistvr banco circuit. 

(a) Assemble sheet explosive, mercury element, and elec- 
tric blasting cap in cooker. 

(b) Check circuit with galvanometer first, then install 
batteries. 

Note. Batteries may be bound tightly in circuit with friction 
tape. For safety and ease of assembly, use a wrist watch deity 
in circuit (paTa 60d). 

(2) Loop switch. 



SHEET 

EXPLOSIVE 



<1} Assemble sheet explosive and electric blasting cap. 
<2) Cut leg wires to proper length. Remove insulation 
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The ley wires are connected jn the circuit for detonation at turning 
of off -on switch. 

Extreme cart is required in connecting leg wires to prevent pre- 
mature explosion. 

0 ■ Bed. Two methods may be used— a charge, nonelectric blasting 
cap, and pull firing device or a charge, batteries, electric blasting 
cap, and a mercury switch element. 

(1) Nonelectric rigging. 

(a) Assemble pull w ire. Ml pull firing device, blasting 
cap. and sheet explosive charge 

(b) Anchor pull wire so that a peison Hilling or lying on 
bed will initiate firing device. 

(c) Conceal boobytrap. 
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from ends and twist to form loop switch. 

(3) Check circuit with pair onom etc r. 

(4) Fasten one leg wire (insulated) to lid to serve as 
pull wore. 

(5) Secure batteries in circuit by wrapping tightly with 
friction tape. 
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/. Radio and Television Seta. Both seta may be boo byt raped by 
assembling a charge and an electric blasting cap inside the case. 




(2) Electric ripping. 

(a) Assemble sheet explosive charge, electric blasting 
cap, and mercury element. 

(b) Check circuit with galvanometer. 

(c) Place boobytrap on bed to initiate when its level 
position is disturbed. 

(d) Install batteries in circuit by wrapping tightly with 
friction tape. 

(e) Conceal boobytrap. 

Note. For safety and ease of assembly, use a wrist watch delay 
in circuit (para60d). 
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h. Chairs and Sofa j. These may be booby-trapped nonelectrically 
and electrically as in / above. For nonelectric rigging the M1A1 
pressure firing device, nonelectric blasting cap and sheet explosive 
charge are probably the most suitable. The sofa because of its aize 
should have more than one rigging. If the electrical method is used 
the circuit thould be texted with the galvanometer before the bat- 
teries ore installed. 

«. Book. A book with an attractive cover is 9ure to invite exam- 
ination. 

(I) Cut hole In book large enough to accommodate the rig- 
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element, and .-Jirapnel. 

(3) Teat circuit with valvanometer first, then 

(4) Secure batteries In circuit by wrapping tightly with fric- 




S*ction III. TERFAW 



45. Highway!, Trolli, and Path* 

Boobytrnps used along roads are a great help in slowing down 
enemy traffic, especially if they are laid in and around other obstruc- 
tions. Those placed on paths and trails are excellent against raid- 
ing parties that must operate under cover of darkness. 

46. Location* 

Boobytrape in road way obstructions should be concealed on the 
enemy side If the- obstruct. on i3 heavy, requiring force to remove 
it, boobytraps concealed underneath will increase its effectiveness. 
Fragmentation charges are very destructive against personnel. 
These include hand grenades; hounding antipersonnel mines with 
their own special fuzes actuated py pressure or trip wire; ordinary 
explosive charges covered with pieces of scrap metal, nails, gravel, 
lengths of wire, nuts and holts; and the like. The latter may be 
actuated by any of the standard firing devices— by pressure, 





ANCHOR 

STAKE 



M2 A3 

SHAPED 

CHARGE 



PRIMING 

ADAPTER 



pressure-release, pull-release, and pull. 

a. The jet of the M2A3 shaped charge from the roadside directed 
into a moving vehicle is very destructive. 

<1) Assemble an M3 pull-release firing device and detonator, 
length of detonating cord, primir.g adapter, and non- 
electric blasting cap 

12) Drive anchor stake in berm at side of road and attach 
pull wire. Drive stake or lay iog, stone, or other object 
on other side to support pull wire at proper height off 
ground. 

<3) Attach firing device assembly to sluke at proper position. 

(4) Fix shaped charge in position to direct explosive jel into 
vehicle when front wheels hit trip wme. 

<5) Attach free end of pull wire in hole in winch and draw 
tauL 

(6) Screw priming adapter and nonelectric blasting cap in 
threaded cap well. 

(7) Conceal boobytrap. 

t8) Arm firing device. 

Note: Cone may be filled with fragments. 



NON-ELECTRIC 
BLASTING CAPS 

DETONATING CORD 
TAPED HERE 



M3 PULL- RELEASE 
FiR-NG DEVICE 



TAUT 

TRIP 

WIRE 
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boobytrapped ii *.ime and equipment are available- tuven unservice- 
able items may be rigged against scavangers who may search 
through the wreckage for useful things. 

b. Abandoned ammunition should be exploited to the maxi- 
mum. Chain detonations of connected mines or sections of bangalore 
torpedo are particularly effective. 



fc An M3 shaped charge boobytrap placed overhead in a tree in 
a wooded area will destroy both tank ar.d crew if located properly. 
Trip wire, being very thin and camoufloage-colcred. is not easily 
detected by a driver. 

[ 1) Assemble two firing devices (only one may be necessary) 
with detonators and lengths of detonating cord and a 
detonating curd primer. 

(2) Attach firing assemblies and M3 shaped charge ir. position 
in tree, so that when the vehicle contacts the trip wires, 
the explosive jet will penetrate the crew compartment, 

(3) Arm boobytrap. 



c. Boobytraps are applicable to storage areas where materials 
cannot be removed or destroyed. Several charges strategically laid 
will prove very rewarding. A lumber pile provides excellent con- 
cealment for an explosive rigging Sheet explosive may be used in 
.many places where TOT is impractical, because of its si/e and 
shape. Here again chain detonations of explosive blocks and ban- 
galore torpedos will do extensive damage, if the firing mechanism 
is properly located and cunningly concealed. ~ 



c< t 'oha’»h 5 arc 
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c. Boobytraps laid in and along a narrow path may prove a 
delaying or frustrating obstacles to foot troops. These may be 
improvised shrapnel charges with a pressure-release firing device 
concealed under a atone, piece of wood, or Other object, or will, a 
pull or pull-release firing device and a trip wire. The latter would 
be very effective against petrols. 



tpit blocks ' 

83 

48. Abordoned V§Wd*i 

a. Truck Wheel. 

(1) Insert length of heavy- wire in interceptor hole in firing 
device. 

<2) Remove safety pin ar.d replace with length oi thin wire. 
Bend both wires slightly to prevent falling out. 

(3) Assemble standard basp. nonelectric blasting cap, and 

firing device. , 

(4) Assemble two 2-block explosive charges, nonelectric blast- 
ing caps, priming adapters, and length of detonating cord. 



M* PRES5URS-BELEASE 
FIRING DEVICE 



47. Special locotioni 

a. Abandoned serviceable or 



repairable items are frequently 
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(5) In hole prepared under truck wheel, assemble bearing 
blocks (take weight off explosive charge), charges, bear- 
ing board, protective blocks (take weight off firing 
device) . and firing device. 

(6) Arm firing device. 

(7) Cover boobytrap, and c&moulflage. 

*5 PRESS^E -RELEASE THN SAfTTr WIRE 

pi a i no ceviCE f*. • 



PROTECTIVE 

NONELECTRIC ^ 
BLASTING CAP* — 



rs 



PIN 



b. Motor. The fan belt is an excellent anchor for a pull wire. The 
pul] wire will be much harder to detect if anchored underneath the 
bottom pulley, from where it may be extended any length to the 
firing device and charge. #5 

c. Electric System. A useful combination is a charge primed with 
an electric blasting cap with clamps attached to the leg wires. This 
may be attached to detonate by turning on the ignition switch, 
engaging the starter, braking, and the like. 



mCavt 

'intercept®* 



PROTECT IV 
BLOCK 




CLAMPS 



ELECTRIC 

BLASTING 

CAP 



Charge 



NONELECTRIC 
BLASTING CAP 





d. Body. Another combination useful In rigging a seat or any 
other part of the vehicle body is a charge detonated electrically by 
means of a mercury switch element. 

(1) Assemble charge, electric blasting cap, and mercury 
element 

(2) Place boobytrap in position and check circuit with a gal- 
vanometer. 

($) Attach batteries in circuit by wrapping tightly with fric- 
tion tape. 

Note. Always check circuit before attaching batteries. 

This rigging may be assembled in a small package for use in a 

seat cushion or separated for convenience for another location 

in the body of the vehicle. Charge 
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MISCELLANEOUS BOOBYTRAPS 
Sechon I. STANDARD BOOBYTRAPS 

09 . Tectkel IN* 

In World War II, every major power manufactured boobytraps 
to use against the enemy. Most of them were charged imitations of 
useful objects, which maimed or killed helpless soldiers that handled 
them. The defect common to all standard boobytraps however, is 
that after the first or second explosion, all others of the same type 
become ineffective. A “one-shot” job hardly justifies production 
costa. 

50. Foreign Typo* 

o. The Soviets used more standard boobytraps in World War II 
than any other combatant. A weird assortment of charged imita- 
tions of items issued to German soldiers were dropped from Soviet 
planes. Some of these were: 

(1) Cartridge boxes, apparently filled with ammunition, con- 
taining high explosives and detonators. 

(2) Bandage packets containing detonators and shrapnel. 
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(3) Bandage cases with Red Cross insignia rigged as mines. 

( 4 ) Rubber balls, about twice the size of a fist that detonated 
upon impact. 

( 5) Silver-grey light metal boxes or flasks that exploded when 
the lid was raised. 

<6) Cognac bottles filled with incendiary liquid. 

(7) Small red flags marked with an M and attached to mine* 
that detonated when the flag was removed. 

(8) Imitation earth-grey colored frogs that detonated when 
pressed on. 

(9) Flashlights containing high explosive which detonated 
when the switch was moved. 

(10) Mechanical pencils, watches, cigarette cases, cigarette 
lighters, salt cellars, and similar items that detonated 
when handled. 



b. Knowing the German interest in books, the Soviets prepared 
a book boobytrap The charge inaide detonated when the cover was 
raised. 




MAIN CHARGE 



OtTONATOR 



BATTERY 



WlRf LOOPS 



.PACES CUT OUT TO *CCEU* 

CHARGE ANC FIRING OCvlCtS 

e. Th« British also had a book boobytrap; but it was slightly 
more complicated than the Soviet version, above. 



d. All sorts of dirty- trick devices were used by the enemy. 

U) A flashlight was rigged with a charge and an electric 
detonator powered and actuated by the original dry cell 
battery switch, and circuit. 




(2) Bottles designed to look like liquor bottles were filled 
with a liquid explosive detonated by a pull-friction fuze 
attached to the cork. 



(3) A fountain peri, though very small, was rigged with an 
explosive charge, a spring driven striker to nre a percus- 
sion cap, and a detonator. 

<4> The Japanese manufactured a pipe boobytrap with a 
charge, detonator, and spring-loaded str.ker. 



FRICTION 




electric detonator connected to the terminals on the back. 
The connection of the headset into the live communication 
line initiated detonation. POWDERED EXPLOSIVE 




(6) The Cermans converted their own and enemy standard 
canteens into boobytraps. The explosive charge was* 
detonated by a pull fuze and a pull wire connected to the 
cap. When partially filled with water and placed in its 
canvas case, it was very deceptive. The canteen booby- 
trap had an effective radius of 3 to 5 yards. 
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COMPOUND 



(7) Another German device was the boobytrap whistle. This 
consisted of a policeman's or referee’s whistle with a 
charge and a metal ball covered with a layer of friction 
compound. Blowing the whistle moved the ball, igniting 
the friction compound and detonating the charge. 

VIBRATING BALL 
MADE OF 

FRICTION MATERIAL 



<8) The German Peters candy bar boobytrap was ingenious 
indeed. The explosive charge, fuze, and thin canvas pull 
device were covered with chocolate. 



CANVAS 




Section II. IMPtONHSATlONS 

51. Ingenuity 

u. Through information on military operations in World War 
II, the U.S. soldier has been well-prepared for the dangerous mis- 
sion of laying, detecting, and disarming boobytraps in conventional 
warfare However, he now is virtually a novice in comparison with 
the cunning and ingenious present day guerrilla, wtio at the start 
was almost totally lacking in material and equipment. 

b. Experience has shown that in guerrilla warfare, carried on 
by illy-equipped native populations, boobytrap pin? success depends 
largely on ingenuity. Explosive, a necessary element, is either 
improvised from commercial ingredients or raptured from the 
enemy. Captured mines, ammunition, and other similar material 
are disassembled and every ounre of pvplnaive saved. 

52. Training 

Every soldier should have some training in the lessons learned 
from the guerrillas, for many items they have improvised and the 
way they have used then- are also applicable to conventional war- 
fare. With little effort, a soldier may be trained so that with no mili- 
tary equipment whatever bat with ample funds, he may prepaic 
himself to fight effectively with materials available from merchants, 
junk piles, and salvage. 

53. Application 

The improvisations included in this suction are gathered from 
numerous sources. Some may have wider application to boobytrap- 



ping than others. How the guerrilla may use them, however, is 
unpredictable. All are presented to stimulate initiative and arouse 
enthusiasm to cut- do backward enemy peoples in devising and 
placing boobytraps and to develop a higher level of proficiency 
than ever before in their detection and removal. 

54. Improved Tim* Fvx« and Explosive Cop* 
a. Fast burning fuse (+0 inches per minute). 

(1) Braid three lengths of cotton string together. 




(2) Moisten fine black powder to form a paste. Rub paste into 
twisted string with fingers and allow to dry. If a powder 
is not available, mix 25 parts potassium nitrate (salt- 
peter) in an equal amount of water and add 3 parts pul- 
verized charcoal and 2 parts pulverized sulphur to form 
a paste. Rub paste into twisted string and allow to dry. 

(3) Check burning rate before using. 

b. Slow burning fust (2 inches per minute) . 

<1) Wash three lengths of string or three shoelaces in hot 
soapy water and rinse. 

<2) Dissolve 1 part potassium nitrate or potassium chlorate 
and 1 part granulated sugar in 2 parts hot water. 

(3) Soak string or shoelaces in solution and braid three 
strands together. Allow to dry. 

(4) Check burning rate. 

(5) Before using, coat several Inches of the end to be inserted 
into cap or material to be ignited with black powder 
paste (a (2) above). 

c. Electric Blasting Cap. 

With file or other instrument make hole in end of light 
bulb. 

If jacket is not available, solder or securely fasten two 
wires to bulb— one on metal threads at side snd other 
at metal contact on bottom. 

Fill bulb and empty portion of blasting cap with black 
olasting cap on top of bulb. 





(1) Remove projectile, hut not powder, from small arms 



a) 

( 2 ) 



(3) 



powder. Tape 
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cartridge. 

(2) Tape nonelectric blasting cap securely in cartridge. 



<ca 




SOSPlECTRiC SMALL apms 

BLfiSTiMO CAP CARTRIDGE 



55. Pull Firing Dtvicn 

a. Tube and Striker. 




Assemble tube, spring, str.ker shaft with hole or with hex nut, 
soft wood or rr.eta. top plug, pull pir., and improvised percussion 
cap assembly. 



Note. Always assemble fir.ng device before attaching the impro- 
vised percussion cap assembly. 




( 1 ) Wrap stripped ends of leg wires around clothes pin jaws 
to make electrical contact 



(2) Assemble charge, adapter, electr o Masting cap, and 
clothes pin. 

(3) Insert wooden wedge, anchor clothes pin, and install trip 
wire. 



<4) Check circuit with galvoncmeter first, then connect bat- 
teries. 





MFTAl 

PLAT£5 



cone 



FRlCTON 

TAP* 



(1) Assemble stake or pole, container, metal contact plates, 
charge, electric blasting cap, and pul! cord. 

(2) Check circuit with ga'vonoir.cter first, then connect bat- 
teries. 

IS) Fasten down top of container and seal hole around stake 
with friction tape. 



MEiat 
''-AT ;S 



<L Rope and Cylinder. 

{ 1 ) Cut leg wires to proper length. 

i*2) Prepare wooden end plugs and bore hole in one to receive 
leg wires. 

(3) Thread leg wires through hale in block. 

(4) Strip end of one .eg wire and twist into loop, and secure 
other leg wire in position. 

(5) Test circuit with gal vonometer. 

(6) Assemble metal cylinder, contact bolt, pull cord, charge, 
blasting cap. end blocks, and batteries. 





(1) Flat pla a* mint. 

Assemble container, charge, improvised pull firing device 





56. Pr**wr» Firing Device* 
a. Mechanical Concussion. 

(1) Force striker into hole in pressure board. 

(2) Insert wood or soft metal shear pin in shear pin hole. 

(3) Assemble striker, metal tube, and improvised blasting 
cap < para E4) . 
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b. Electrical. 





f7 



(1) Lever arm. 

(■) Attach contact block* to end* of wooden lever*. 

(b) Assemble wooden lever*, rubber *trip. and plastic 
sponge. 




(2) Flexible side" 0 *** 

(a) Attach metal contact plates to bearing board*. 

(b) Thread leg wires through hole* in lower bearing 
board and attach to contact plate*. 

(c) Attach flexible sides. 




(t) Sprmgei pressure board . 

(a) Assemble metal contact*, spring*, bearing board, 
and pressure board. 

(b) Attach leg wires to metal contacts. 




(4) Wooden plunger. 

(a) Assemble box, leaving one side open. 

(b) Assemble contact plate and three spacing blocks 
inside box. 

(e) Drill hole* in spacing block for leg wires. 

ft 

id) Assemble plunger, metal release, contact block, 
metal contact, and contact screw. 

(e) Thread leg wire through hole* in spacing block snd 
attach to contact*. 

(5) Metal box 

(a) Attach metal contact to wooden contact block. 

(b) Assemble contact block and metal contact, brackets, 
metal release, plunger, and wooden box lid. 

(c) Bore hole in side of box for leg wires. 

(d) Thread leg wires through hole in box. 

(e) Attach one leg wire to plunger, the other to metal 
contact. 



Note. Batteries may be placed innide box if necessary. 




17. Tef*fo»-«eUo»« Firir>f Device 

Attach stripped ends of circuit wires to ends of clothes pin to 
farm contact*. Attach taut trip wires below contact*. 
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1U9E OK CARON 
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Alc-rr. Clock Timers. 

(1) Electric . 

(a) Assemble base, metal contacts, and alarm clock. 

(b) Tie knot in one end of string. Thread other end 
through metal contacts and attach to alarm binding 
stem, which winches string and closes circuit. 

Note. An alarm clock, being a very versatile delay, may be con- 



SUOING 

CONTACT 



batteries ooctod in many other ways. 
(2) Nonelectric. 



H 



cplC^lO* 

TAPE 



ELCCTRIC BLA5TIN3 CAP 
60. 0»lay Firing D«vicM 

a. Cigarette Timer. 

(1) Test burning rate of time fuze and cigarette. (A cigar- 
ette usually burns at the rate of 1 inch in 7 to 8 minutes.) 

(2) Cut sloping end on length of time fuze. 

(8) Assemble Bloped end of time fuze, match head, and cigar- 
ette. 



b. 




(a) Drill hole in board of proper size to hold standard 
base tightly. 

(b) Remove standard safety pin from firing device and 
replace with easily removed pin. 

(c) Remove protective cap from standard base and 
crimp on nonelectric blasting cap. 

(d) Screw standard base with blasting cap into firing 
device. 

(e) Assemble alarm clock and firing device on board. 

(f) Attach one end of length of string to eye in safety 
pin and the other to alarm winding stem, which 
winches string and removes safety pin. 



M5 PRESSURE- RELEASE 

firing oevice 






PROT 



TIME_ 

Dried Seed Timer. FuSE 

(1) Determine expansion rate of seeds. 

(2) Place in jar and add water. 

<3) Assemble jar. lid, circuit wires, metal contacts, and metal 

disk and secure with friction tape. 

I<>4 citcuci wins 
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d. Wrist Watch Timer. 

(1) One -hour delay or less. 

(a) Drill small hole in plaatic crystal and attach circuit 
wire with screw of proper length to contact minute 
hand. 

(b) Attach other circuit wire to case. 

Twelve-hour delay or less. 

(a) Remove minute hand. 

(b) Drill smart hole in plastic crystal and attach circuit 
wire with screw of proper length to contact hour 
hand. 

(c) Attach other circuit wnre to case. 



( 2 ) 



CLOCK ATTACH EO 
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a. Pipe Bombs. 
{!) Grenade. 




ALARM WINDING 

STEM 



(a) Drill hole in cap or piug to admit length of time 
fuze. 

(b) Crimp nonelectric blasting cap to length of time 
fuze. 

(c) Assemble pipe, caps or plugs, time fuze primer, and 
explosive charge. 
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(2) Antidieturbance bomb. 

(•) Drill hole in end cap to admit length of burnt time 
fuze to make a bomb look like a “dud." 

(b) Attach electric cap and mercury element on base. 

(c) Teat circuit with galvonumeter f.rtt, then connect 
batteries with friction tape. 

(dl Assemble bomb. 



Caution: If possible, assemble bomb in place, as the mercury 
element, when disturbed, rnay cause premature explosion. To as- 
semble more safely and easily, attach wrist watch timer in circuit. 




(3) Shotgun bomb. 

(a) Close one end of pipe with hammer, allowing open- 
ing for detonating cord primer or electric blasting 
cap, 

(b) Remove protective cap from M1A1 pressure or Ml 
pull firing device and crimp on nonelectric blasting 
cap. 

(c) Screw standard base with blasting cap into firing 
device. 

(d) Assemble pipe, shrapnel, wadding, explosive, non- 
electric primer or electric blasting cap (for con- 
trolled firing), and proper firing device. 

Note. The force of the explosive and the strength of the pipe are 
important in calculating the size of the charge. 





b. Sail Grenade. 

Attach nails to top and sides of charge by means of tape or string. 
Under certain conditions, nails may be required on only two sides, 
or even on one side. 




FiRING 

DEVICE 

c. Delay Bon.b, 

(1) Chemical delay. 

(a) Crimp nonelectric blasting cap on base of appropri- 
ate Ml delay firing device. 

<b) Assemble firing device and charge in package. 

(c) Crush copper end of firing device with fingers. 

(d) Place package in suitcase or container. 

Note. Use this bomb only when delay is necessary hut accuracy 
is secondary, as the delay time of any chemical firing device varies 
considerably according to temperature. 

109 




NONELECTRIC 
BLASTING CAP 




(2) Alarm clock delay. 

(a) Drill hole in wcx«den b as* of proper size to hold stan- 
dard base firmly. 

(b> Remove standard safety pin from MfJ pressure- 
release firing device and replace with easily-re- 
moved pin. 

(c) Crimp nonelectric blasting cap on standard base 
and attach to firing device. 

(d) Assemble alarm clock and firing device on wooden 
base. 

(e> Attach one end of string in eye in pull pin and the 
other to the alarm winding stem so that it3 turning 
will winch the string and withdraw the pin. 

<f) Place assembly in suitcase or container. 
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M3 PRESSURE-PELEASE 
FIRING DEVICE 



STD 
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(4) Attach firing device to detonating cord with tape. 

(5) Assemble Claymore mine with priming and firing ac- 
cessories and drum of napalm. 

(6) Arm fin ng device. 



no 

STRING 



as iAL 

CWW 



ALARM WINDING u 

SYSTEM CHARGE 

d. Envelop* Bomb. L_Li . Ll_ 

( l) Cut leg wires of electric blasting cap of proper length to 
make circuit. 

1 2) Strip insulation off ends of circuit wires and twist into 
Vi-inch loops to make loop switch. 

(3) Test circuit with galvonometer first, then attach bat- 
teries. 

( 1 ) Assemble cardboard base, batteries, electric blasting cap, 
and explosive as package. 

(5) Attach one end of string to loop switch so that it will 
pull the bared loops together to close circuit. 

<6) Cut hole inside of envelope under flap. 

<7) Fix package in envelope firmly and thread string through 
hole. 

(8) Attach string firmly but concealed to undersido of flap. 

( 9) Close envelope with elastic band. 
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/. Rice Paddy Bomb. caimpcbs 

(1) Remove protective cap from standard base and crimp on 
nonelectric blasting cap. 

(2) Screw standard base with cap into Ml pull firing device. 

(5) Assemble firing device, detonating cord, priming adapter, 
nonelectric blasting cap. Rnd explosive charge. 

(4) Attach charge to drum of napalm. 

(6) Arm firing device. 

^ 111 
55 SAL XTL TLA 
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Hot Shrapnel Bomb. 

(1) Remove protective cap from standard base and crimp on 
nonelectric blasting cap. 

(2) Screw base with cap in Ml pull firing device. 

(3) Crimp nonelectric blasting cap on one end of length of 
detonating cord, and install in Claymore mine. 



Tin Car. Bomb. 

(1) Cut a notched metal contact disk to proride clearance for 
length of stiff insulated wire and Vi to \\ in. from walls 
of can. 

(2) Cut stiff insulated wire of proper length to support disk 
and strip insulation from both ends. Bend hook on one 
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end to hold bare suspension wire. 

(3) Bend stiff wire to proper shape. 



(4> Assemble can, explosive, contact to can, blasting cap. 

insulated support wire, suspension wire and contact disk. 
(5> Check circuit with galvanometer first, then connect bat- 




UT Tints 



*2. Mn«*ll<m*ow» Charyai 

c. Improvised Shaped Charge. 

(1) Cut strip of thin metal to make cone of 30 c to 60° angle 
to fit snugly into container. 

(2) Place cone in container. 

(8) Pack explosive firmly in container to a level of 2x height. 

(4) Attach standoffs to set charge above target at height of 
of cone. 



2x diameter of cone. 

(5) Attach blasting cap at rear dead center of charge. 




6. Improvised Antipersonnel Mine. 

(I) Assemble container, explosive, separator, and shrapnel. 
Explosive must be packed to uniform density and thick- 
ness (should be Vi weight of shrapnel). 

<2) Remove protective cap from standard base and crimp on 
nonelectric blasting cap. 

<3) Screw standard base with blasting cap into proper firing 
device. 

(4) Secure firing device in place. 

(5) Fix primer in rear center of explosive and tape to firing 
device. 

(6) Arm firing device. 




S£PA«flTOfl 

(caacaosro. cot row w*ocwg.etc.i 



nnosivi 



USE 




U) Assemble container, charge, and platter. Charge should 



weigh same as platter. 

(2) Place primer in rear center of charge, 

(3) Align center of platter with center of target mans. 

(4) Attach and arm firing device. 

NO*£L£CTHfC 




d. Improvised Claymore. 

(1) Attach shrapnel to contra side of base and cover with 
cloth, tape, or screen retainer. 

(2) Place layer of plastic explosive on concave Bide of base. 

(3) Attach legs to concave side of base. 

14) Attach electric blasting cap at exact rear center. 

(5) Attach firing device to firing wires at proper distance 
from mine for safety. 




CONVEX BASE 
(TIN. METAL, 
CARDBOARD) 



L 



PLASTIC EXPLOSIVE 
1/4 WT Of SHRAPNEL 




RETAINER (CLOTH, 
SCREEN, WttE, 
TAPE. ETC.) 
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SHRAPNEL 



FIRING 

WIRES 



EXPLOSIVE 
AND SHRAPNEL 



LEG WIRES 



FIRING 

DEVICE 
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CHAPTER 6 

BOOBYTRAP DETECTION AND REMOVAL 



63. 



Technician* 



Section I 



CLEARING METHODS 



а. Although engineer and Infantry specialists are responsible 
for boobytrap detection and removal, all military organizations as- 
signed to combat zone missions must provide trained men to assist 
them. 

б. If possible, trained engineer, infantry, or explosive ordnance 
disposal units will search out and neutralize all boobytraps in front 
of friendly troops or prepare safe passage lanes. When discovered, 
boobytraps will either be disarmed immediately or marked by 
warning signs. Only the simple ones will be disarmed during attack. 
Those more complicated will be marked and reported for removal. 

<. To avoid casualty, boohytrappcd orcoo, especially villages and 
other inhabited places, should be bypassed, to be cleared by special- 
ists later. Tactical units will neutralize boobytraps only when 
necessary for continued movement or operation. 



64, Clroronca Itomt 

Men who clear boobytraps are organized into disposal teams and 
Assigned to specific areas according to their training and experi- 
ence. 



a. Direction and control is the responsibility of the person in 
charge of clearance activities, who will- 

<1) Maintain a control point near at hand and remain in close 
contact with hia clearance parties. 

(2) Give assistance to disposal teams when required. 

{$) Preserve new types of enemy equipment found for more 
careful examination by engineer intelligence teams. 

b. Searching parties will be sufficient in number to cover an areH 
promptly, without interfering with each other. 

c. In clearing a building, one person will direct all searching 
parties assigned. 

d. Open area clearance will be preceded by reconnaissance if 
the presence of boobytraps is suspected. Once boobytraps are 
found, search must be thorough. 

c. Searching parties must be rested frequently. A tired man, 
or one whose attention is attracted elsewhere, is a danger to him- 
self and others working with him. 

65. T©oli and Equipment 

a. Body Armor. Armor of various kinds is available. Special 
boots and shoe pacs, also issued, will give greater protection 
against blast than boots generally worn. 

b. Mine Detectors. 118 

(1) Three mine detectors useful in the removal of boobytraps 
are issued: AN/PBS-3 (Polly Smith) and the transistor- 
ized, aural indication model, designed for metal detection, 
and AN/PRS-4 for r.onmetallic detection. Of the metal 
detectors, the transistorized model is the lighter and 
more powerful. All three models have the same de- 
ficiences. They may signal a small piece of scrap as well 
as a metal-cased explosive or signal an air pocket in the 



soil, a root, or disturbed soil generally. 

(2) Operating time should not exceed 20 minutes to avoid 
operator fatigue. Tired operators efien become care lew 
operators. 

c. Grapnels. These are hooks attached to a length of stout cord 
or wire, long enough for the operator to pull a mine or boobytrap 
from place from a safe distance or from at least 50 meters behind 




d. Probes. Lengths of metal rod or stiff wire, or bayonets, are 
good probes for locating buried charges. Searching parties some- 
times work with rolled-*jp sleeves better to feel trip wires and 
hidden objects. 



t. Markers. Standard markers are carried by disposal teams to 
designate the location of known boobytraps. pending their removal. 




f. Tope. Marking tape is useful for tracing safe routes and 
identifying dangerous areas 

g. Hand Tools. Small items, such as nails, cotter pins, pieces of 
wire, friction tape, safety pins, pliers, pocket knife, hand mirror, 
scissors, flashlight, and screw driver are very useful in booby- 
trap clearance. 

66. Detection 

a. The most careful observation is required for the detection of 
boobytraps. Soldiers must be trained and disciplined to be on guard, 
especially when moving over an area previously held by the enemy. 
Although a soldier may not be assigned the responsibility for Lheir 
detection and clearance, he must be alert for any sign that may 
indicate their presence. He must also discipline himself to look 
carefully for concealed boobytraps before performing many acts 
of normal life. 

b. Often prisoners of war through interrogation give informa- 
tion on new or unknown boobytrap devices tlia: may aid in their 
identification and handling later on. Local inhabitants also often 
provide information on boobytraps laid in the neighborhood. 

c. Searching for boobytraps and delayed charges is difficult 
and tedious, particularly when intelligence is lacking or inadequate. 
The extent of search required, the ease of placing and camouftag- 
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ing, and the great number of devices available to the enemy make a light held at the other. Dog-leg flues may be checked by lowering a 

the clearance of all charges' almost impossible. Searching parties, brick from a safe c.stance. 

before being sent out, will be briefed on ail that is known about n. Guard all buildings until they are occupied. 

enemy activities in the area. o. When possible and only after a thorough check, tarn on all 

67. Outdoor Starching Techniques utilities from outside the building. 

As boobytr&ps are so deadly and as a rule cunningly conceived , 

and hidden, outdoor searching parties should be suspicions of - *«*•■ -1 b V «» **>■** A,s ■?"" V iang*. At * e 

o. AU moveable and apparently valuable and useful property. »» txpeneuce and cartful anUinyeutobscnahou of ha wirwiid- 

6. All disturbed /round and litter from explosive containers. *W « emr - bat he ca ” ^' ln f an °™ !e ™ lln ‘ t that 

o. Marks intentionally left behind to attract or divert attention, ivimtt him of danger-a most valuable asset toward self-protection. 

d. Evidence of former camouflage. Section d. DISARMING METHODS 



no 

e. Abrupt changes or breaks in the continuity of any object, such 
as unnatural appearances of fences, paint, vegetation, and dust. 

f. Unnecessary things like nails, wire, or cord that may be part 
of a boobytrap. 

q. Unusual marks that may be an enemy warning cf danger. 

h. All obstructions, for they are ideal spots far boobytraps. 
Search carefully before lifting a stone, moving a low hanging limb, 
or pushing aside a broken-down wheelbarrow. 

i. Queer imprints or marks on a road, which may lead a curious 
person to danger. 

Abandoned vehicles, dugouta, wells, machinery, bridge^ grub 
lies, defiles, or abandoned stores. Also walk carefully in or around 
these aspressure-releaie devices are easily concealed under relative- 
ly small objects. 

k. Areas ir. which boobytraps are not found immediately. Never 
assume without further investigation that entire areas are clear. 

L‘ Obvious trip wires. The presence of one trip wrire attached to 
an object does not mean that there are no others. Searching must be 
complete. 

6B. Indoor Searching Techniques 

Those in charge of disposal teams should: 

&. Assign no more than one man to a room in a building. 

b. Indicate the finding of a large charge by a prearranged sig- 
nal. All teams except those responsible for neutralizing large 
charges must then vacate the building immediately by the original 
route of entry. 

c. Examine both sides of a door before touching a knob. Observe 
through a window or break open a panel. If doors and windows 
must be opened and both sides cannot he examined, use a long rope. 

d. Move carefully in all buildings, for boobytraps may be rigged 
to loose boards, moveable bricks, carpets, raised boards or stair 
tread 8, w indow locks, or door knobs. 

e. Never move furniture, pictures, or similar objects before 
checking them carefully for release devices or pull wires. 

f. Never open any box. cupboard door, or drawer without care- 
ful checking. Sticky doors, drawers, nr lids should be pulled with a 
long rope. 

p. Not sit on any chair, sofa, or bed before careful examination. 

h. Never connect broken wire® or operate switches before check- 
ing the entire circuit. Such action may connect power to a charge. 

i. Remove all switch plates and trace all wires that appear for- 
eign to a circuit. Examine all appliances. 

Investigate all repaired areas. Lock for arming holes. Enlarge 
all wall and floor punctures. Cavities may be examined by reflecting 
a flashlight beam ofl a hand mirror. (This is also applicable for 
searching under antitank mines.) 

1 21 

lc. Empty all fire boxes, remove the ashes check fire wood, and 
move the coal pile. 

l. Always work from the basement upward. Check, move, and 
mark everything movable including valves, tap3, levers, controls, 
screens, and the like. A clockwork delay may not be heard if it is 
well hidden. 

m. Double check basements and first floors -especial .y chimney- 
flues, elevator and ventilator shafts, and insulated dead-air spaces. 
Check straight flues and shafts by observing from or.e end against 



69. Neutralization 

a. This is the mailing of a dangerous boobytrap safe to handle. 

If this is not passible, however, it must be destroyed. Neutralization 
involves two steps — di&ir-ming or replacing safeties in the firing 
assembly and drfuztr.g or separating the firing assembly from the 
main charge and the detonator from the firing assembly. 

b. Although types of boobytraps found in conventional warfare 
in a combat zone vary greatly, equipment used by most armies is 
basically similar except in construction details. Accordingly, a 
knowledge of the mechanical details and techniques in the use of 
standard U.S. booby trapping equipment in conventional wurfare 
prepares a soldier to some extent for dealing with that of the 
enemy. This, however is not true in guerrilla warfare. Most enemy 
boobytraps found recently :n guerrilla infested areas, were cun- 
ningly and ingeniously improvised and laid. Such boobytraps can 
rarely be neutralized even by the most experienced specialists. 
These are discussed and illustrated in chapter 0. 

c. Boobytraps may be neutralized by two methods. (1) When- 
ever the location permits, they may be destroyed by actuating the 
mechanism from a safe distance or detonating a charge near the 
main charge. These should be used at all times unless tactical con- 
ditions are unfavorable 12) When necessary, boobytraps may be 
disassembled by hand As this is extremely dangerous, it should be 

122 

undertaken only by experienced and extreme)., skillful specialists. 

Sote. Complete knowledge of the design of the boobytrap should 
be obtained before any neutralization is attempted. 

d In forward movements, all complicated mechanisms found 
are bypassed. These Are marked and reported for neutralization 
later, when more deliberate action may be taken without harrass- 
ment by enemy fire. 

e. All boobytr&ps exposed to blast from artillery fire or aerial 
bombing should be destroyed in place. 

f. Boobytraps with unrecognizable or complicated firing ar- 
rangements should be marked and left for specialists to disarm. 

(1) Electrically fired boobytraps are among the most dangerous 
of all. Though rare in the past, they now turn up frequently in 
guerrilla warfare. Some may be identified by the presence of elec- 
tric lead wires, dry cells, or other batteries. Some are small con- 
tainers with all elements placed inside which actuate at the slightest 
disturbance These can hardly be disarmed even by experts. 

(2) Another difficult type has delay Tuzing-a spring-wound or 
electric clockwork for long delay periods or chemical action firing 
devices. As the time of detonation is uncertain, such boobytraps 
should be destroyed in place, if possible or tactically fcsasible. 

70. Rvlat of Conduct 

o. Keep in constant practice by inspecting and studying all 
known boobytrap mpthods and mechanisms. 

b. Develop patience. A careless act may destroy you and others 
as well. 

c. Remember that knowledge inspires confidence. 

d. Let only one man deal with a boobytrap. Keep all others out 
of danger. 

e. If in doubt, get help from an expert 

f. Never group together when there is danger. 

g. Be suspicious of every unusual object. 
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h. Regard less of nationality, consider every enemy a ruthless, 
cunning and ingenious killer. 

71. DslaiUd Operation* 

a. Destruction™ Place. 

(1) If damage is acceptable, which is generally the case out of 
doors, the operator may initiate boobytrap riggings by their own 
mechanism or by a rope from a safe position (at least 50 meters 
away). 

(2) The easiest method of getting rid of a boobytrap is to deton- 
ate a pound of high explosive adjacent to the main charge. 

b. Removal of Main Charge ( Antitank Mine ) . 

Careful probing or search around the charge Is necessary to 

locate end neutralize all antilift devices. Recognition of the type of 
firing, mechanisms used is necessary to avoid casualty. Ail safety 

123 

devices must be replaced. If complete neutralization seems doubt- (4) Fuzes of certain types become extremely sensitive to dis- 
ful, the charge should be pulled from place by a grapnel or rope turbance from exposure to wet soil. The only safe method of neu- 
from a safe location. After the charge is pulled, the operator should traliiir.g or removing such deteriorated booby-traps is detonation in 
wait at least 30 seconds as a safeguard against a concealed delay place, 
action fuze. 72. fxplou'v. Dl.poiol 

c. Hand Disarming. None but trained specialists should under- Usually, explosive items recovered by hand neutralisation are 

take this job, unless the boobytrap's characteristics and disarming destroyed by specially-trained explosive ordnance disposal units, 
techniques arc well known. Trained specialists only should inspect Should untrained troops be required to do this, they should follow 
and destroy all unusual or complicated mechanisms for safety rea- established procedures wdth great care. Explosives to be detonated 
sons and for information on new enemy devices. The following pro- should be buried in a pit at least 4 feet deep under 2 feet of earth, 
cedures for hand neutralization are for guidance only, as the exact f ree of rocks or other matter that may become flying debris, 
sequence depends on the type of device and the manner of place- Components should be placed on their side or in position to 
mcnt. expose their largest area to the force of the initiating explosive. 

Demolition blocks should be used for destruction of these cornpo- 

(1) Do not touch any part of a boobytrap before examining it nents, if available; but bangalore torpedoes or dynamite may be 

thoroughly. Locate all firing devices and their triggering mechan- substituted. Primed charges should always be connected to firing 
i sraa - mecliamsms by detonating cord, so that blasting caps may be con- 

(2) When tracing wires, look for concealed intermediate devices nected at the last minute. This eliminates opening the pit in the 

laid to impede searching. Do not disturb any wires during the exam- event of a misfire. All persons engaged in disposal should take 
ination of the boobytrap cover when explosive components are detonated. Despite the 2-foot 

(3) Cut loose trip wires only after careful examination of all layer of earth, fragments may be thrown at high velocity for sev- 
connecting objects and their functions and replacing all safeties. e ral hundred yards. 

(4) Trace taut wires and disarm all connected firing devices by 125 

replacing &af eties. Taut wires should be cut only when the danger at INDEX 

both ends has been eliminated. 




metal forms extremely sensitive salts readily detonated by handling. 



<6) ) Replace safeties in all mechanisms, using nails, length* of 
of wire, cotter pins, and other objects. 

(6) Never use force in disarming firing devices. 

(7) Without disturbing the main charge, cut detonating cord or 
other leads between the disarmed firing devices and the main 
charge. 

<8) Cut wires leading to an electric detonator— one. at a time. 

(9) When using a probe, push it gently into the ground. Stop 
when you touch any object. It may be a pressure cap or plate. 

( 10) Once separated, boobytrap components should be removed 
to a safe storage or disposal area. 

d. Special Precautions, 

(1) Be very cautious in handling delay mechanisms. Although 
there may be little danger before the appointed time, auxiliary fir- 
ing devices may be present All complicated and confusing devices 
should be destroyed in pbee or marked for treatment by specialists 

(2) Explosive containers of wood or cardboard, buried for long 
periods are dangerous to disturb. They are also extremely danger- 
ous to probe if in an advanced state of decomposition. Deteriorated 
high explosives are very susceptible to detonation. Thus destruc- 
tion in place of a boobytrap and in a concentrated area long exposed 
to moisture may detonate many others simultaneously. 

124 



Abandoned materiel, boobytiapping of: 

Ammunition. 

Lumber 

Serviceable items... 

Vehicles 

Activator. A/T mice 

Adopter, prinunn 

Antilifl devices: 

Double detonator 

Moveable con Lac t 

Sliding contact. 

Antitank Bans, bo^by trapped 

Pull 

Prauure--eieaje 

Armor, body 

Authority, boobyt rapping 



Bangalore torpedo 

Blasting CAfs: 

Electric 

Electric, improvised 
Nonelectric. 



(3) Metallic explosive containers, after prolonged burial, are J*° mbckAr,e 

often dangerous to remove. Oxidation may make them resistant to a ° nls, » improvised: 
detection. After a time tee explosive may become contaminated. 
increasing the danger in handling. Explosives containing picric Envelope 
acid are particularly dangerous as deterioration from contact with Rot «hrepcci bomb. 



35 48 

€lo(21 106 

6lc(!X2J 106 

1IC 

61* 111 - 
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Pipe grenade 6lo(l) 108 

Rice paddy bomb 61/ 111 

Tin can bomb. 61# 112 

Building*, booby-trapping: 

Beam* and column*.............. ... ....... 43c 66 

Doom 42c 64 

Dwelling* 416 60 

Entrance* 42 61 

Floorboard* 43d 62 

Load-bearing Kalla... 43* 62 

Window*... ..... 

Potential .................................. 

Surrounding* 

Charge* , delayed action... 

Charge* , improvised: 

Claymore - lid 115 

Platter charge 62c 111. 

Shaped charge 62a 113 

Shrapnel charge 626 113 

Clearance team* M 117 

Component*, booby trap - 4 4 

Curiosity - - — — 11/ 12 

Chart**, demolition (&* Demolition chargee.) 

Definition - 3 3 

Delay firing device* 

Alarm clock 60* <2)1C4, 105 



Pressure cooker. 

Radio 

Tea kettle 

Television 



Safety M700. 
Time 



Hand dimming............ 

41a, o ft?, 6 2 Hand grenade (charge) 

Hiij Lock. 

High explosive shell (charge). 



40 

41* 

41c 



•0 

10 

60 



Cigarette timer........... 

Dried seed........ ....... 

Wrist watch 

Demolition charges: 

Amatol.. 

Competition B 

Ml chain 

M2 

M3 and M6 

M5A1 (Composition C4).. 

M112 

M118 

PETN 

RDX 

Destruction in place 

Destructor, unirwael M10 

Detonating cord: 

I. H 

Type IV 

Detonator: 

8-eecend delay 

15-aseond delay 

Die arming methods 

Disposal, explosive 

Distraction.......... 

Effects, boobytrapping 

Electric blasting oape 

Enemy booby trap* 

Firing dni& 

Firing device*, standard: 

Ml delay 

MlAl pressure 

Ml pressure-release 

M5 preseure-releaae 

Ml pull 

M3 pull-release 

Foreign mines, boobytrapped: 
Antipersonnel mines 



606 

eo4 

27, 
77k 
77k 
17c 
77 d 
27* 
27/ 
27 9 
27» 
27 k 
7U 
27* 

27K1) 

27J(2) 



103 

103 

105 

37 

36 

35 

35 

36 
36 
36 

36 

37 
37 

132 

41 

37 



Improvised boobytrap 

Ingenuity 

Initiating action* ... 

Internal action* 

Laying boobytrap#: 

Methods. 

Responsibility. .......... 

Lighter, fuse, M60 

Location*, boobytrap........ 

Lures, boobytrap.. 

Manufactured boobytrap#. . . . 

Markets. 

Marking — 

Mine, antitank (charge) 

Monar shell. SIMM (charge). 



«/ 

44fl 

Hf 

27* 

27m 

65c 

71c 

32 

65p 

34 

3 

51 

6 

7 



16 



73 

74 
72 
74 

38 

37 

UP 

133 

45 

1W 

47 

3 

106 

& 

r. 

14 



16r, d 14,15 



1& 

27# 

lift 

1 1 A 

3,50 

toe 

17c 

36 

33 



14 

3S 

10 

12 

3 

ns 

17 

40 

46 



Neutralisation - W, 64c, 9, 117. 

69, 71c 121, 12 3 

Nonelec Lnc blasting caps 



Path, boobytrapped 

Percuaicn cap, improvised. 



27, 

if* 

54d 

14*-/ 



40 



M 

117 

13 



24 30 
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Pressure- release firing devices. Improvised: 

Bottom plunger 

Clothes pu>.... 

Double contact 

Mouse trap 

Clothes pin 

Rope and cylinder 

8 take or pole initiator 

Trip lever and pull pin 

iring devices, im p r o vised: 
Electrical 
Flexible 



56c 100 



58* 

58o 



.99 

.99 



58d 100 



5 » 
55d 
55c 
55* 



93 

94 

94 

95 



565(2) 97 



Furnishings, interior, boobytrapped: 

Bed 

Book 

Card file 

Chairs and sofa* 

Desk 

Electric iron 

Bndsr, telephone 





14* 


T #Ypr inn 






• • • 


566(1) 


97 


116 

10 

27p 

Qq 


10 

9 

40 


Mechanical concussion 

Metal box 






• • a 


56* 

566(5) 


08 

199 


Rnrtf nrMiiirp hoArr, 






• # • 


566(3) 


90 


Q 


V/rvMlvrt n’llPC^r 








566(4) 


98 






Prf.Kaa mnnani wovifn 








65d 


118 


6 


4 








* • #k 


13 


13 


2S 


•t 


Pjrvwvjmf 








175 


17 


if 


*• 

10 


Rank 








0c 


0 


2 • 


IV 

32 

Oft 


Report*: 

P rrt r 1 uf > r 








17«(3) 


17 


20 

21 


22 

24 


\AlQipiCVIVMl. ••• ■ 

Initiatioo 

IstiBtiOQ 






m m m 


17«(2) 

17o(l) 


L5 

15 






Revocation of authority 








9o, b 


9 


396 


59 


■QiUtv riIm 






• • • 


70 


122 


30o<l KW 
39o(2K6) 


fls 

D6 


Searching techniques: 

fr4~— 








88 


IX 


39o(lXe) 


59 

56 


fMflAAff 








67 


l»9 


Shaped charges: 

M2 A3 








20 


43 


44* 


74 


M3 








30 


44 


w 

44s 


78 










63 


117 


446(2) 

446 


70 

69 


Standard boobytrap*: 








50c 


97 


44* 


69 


Tisli *n 








504(5) 


89 


44c 


7t 










504(4) 


91 


446(1) 


6© 


sxr. 








50 a 


86 
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Time fu*e, improvised 54a, fc 

Training. 



91, 1 2 
27a 85 

52 91 



Team, clearance 




fU 


119 

117 


Type* of boo bytrap* 







8 


9 


Tenakm-Hreleaae firing device, improvised. . 


... A? 


96 


U*e« of boobytrapa... 






8 


9 


Terrain, boobytrapping 




7€ 


Withdrawal 
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Ceimal. INTRODUCTION 



Incendiary systems. 


0001 


3 


Definitions 


Q0Q2 


4 


Took sod technique* 


ooo 


5 


2. INITIATORS 






Fuse cord 


0101 


6 


Improvised airing fuse 


0102 


14 


Concentrated sulfuric add 


0103 


IB 


Water 


0104 


21 


*. IGNITERS 






8ugar-chlorate _ 


0201 


23 


Firs fudge 


0202 


25 


Sugar— sodium peroxide 


0203 


28 


Aluminum powder — sodium 






peroxide 


0204 


30 


Match head 


0205 


32 


Potassium permanganate— gly- 






cerin 


0206 


34 


Powdered aluminum— sulfur 






pellets 


0207 


36 


Silver nitrate— magnesium 






powder - 


0208 


39 


White phosphorous 


0209 


41 


Magnesium powder— barium 






peroxide 


0210 


45 


SuMgniter for thermite 


0211 


47 


4. INCENDIARY MATERIALS 






Napalm 


0301 


50 


Gelled gasoline (exotic thick- 






eners) 


0302 


53 


Gelled gasoline (improvised 






thickeners) 


0303 


57 


Paraffin-sawdust 


0304 


76 


Fire bottle (impact ignition) 


0305 


78 


Fire bottle (delay ignition) 


0306 


82 


Thermite - 


0307 


85 


Flammable liquids. . 


0308 


90 


Incendiary brick..... 


0309 


91 


5. DELAY MECHANISMS 






Cigarette 


0401 


94 


Gelatin caneule 


0402 


98 


Rubber diaphragm 


0403 


101 


Paper diaphragm (sulfuric acid). 
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*. SPONTANEOUS COMBUSTION 
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CHAPTER 1 
INTRODUCTION 

0001. INCfNDtARY SYSTEMS 

a. ThU manual covers all aspects of incendiary 
systems. It describes useful initiators, igniters, 
incendiary materials, delay mechanisms, and spon- 
taneous combustion devices designed for direct use in 
sabotage and unconventional warfare. 

b. Incendiaries are primarily used in sabotage to set 
fire to wooden structures and other combustible targets. 
Certain incendiaries, such as thermite, can be used for 
melting, cutting, or welding metals. 

c. The most basic incendiary system consists of 
putting a lighted match to an easily combustible 
material. However, a simple match is not always 
effective. There are many important combustible 
targets that require far more heat for reliable ignition 
than is available from a match. There are also in- 
stances where delayed ignition is essential for sabotage 
success. This manual contains formulations and 
devices to satisfy the requirements for high ignition 
heat and predetermined ignition delay times for use in 
sabotage and other harassment actions. 

d . Every incendiary system consists of a group of 
elements starting with an initiator and ending with the 
main inoendiary material. If the initiator does not 
produce enough heat for reliable ignition of the com- 
bustible target, an intermediate or booster incendiary 

is required. More than one booster is necessary for 
some targets. The initiator (ch 2) can consist of a 
simple match, a match and a fuse cord, an acid, or 
water. The intermediate heat sources are generally 
called igniters (ch 3). Igniters produce sufficient heat 
to set the principal incendiary charge (ch 4) aflame. 
Delay mechanisms (ch 5) are frequently used to prevent 
detection of the saboteur by postponement of the fire 
for some limited, predetermined time after placement 
and actuation of the device. 

r. Spontaneous combuston is a good sabotage tool. 
Favorable conditions can be established for the 
deliberate employment of spontaneous combustion 
(ch 6), that is, setting combustible material aflame 
without application of direct flame or spark. 

/. All of the devices and techniques described herein 
have been thoroughly ehecked by independent test to 
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make oertain that they work aa intended. Detailed 
instruction® are given for the necessary ingredients and 
their preparation. It is important that these instruc- 
tions be followed carefully to be sure that the devices 
will operate properly. In addition, close attention to 
the instructions will assure safety. 

0002. DEFINITIONS 

Common terms used in connection with incendiary 
systems are defined below. Note that the definitions 
are worded so as to cover only incendiaries. Some of 
the terms have additional meanings in the related 
field of explosives. 

a. Delay Mechaniem. Chemical, electrical, or me- 
chanical elements that provide a time delay. Elements 
may be used singly or in combination. They provide a 

predetermined, limited time interval before an in- 
cendiary starts to bum. 

b. Fuee. A flexible fabric tube containing powder 
that is used to start fires at some remote location. The 
powder in the fuse bums and provides a time delay. 

e. Igniter. An intermediate charge between an 
initiator and an incendiary material. It is set aflame 
by the initiator and produces sufficient heat at hi gh 
temperature to ignite the main incendiary. Igniters 
are fast burning and relatively short lived. 

d. Incendiary Material. A material that burns with a 
hot flame for long periods. Its purpose is to set fire to 
wooden structures and other combustible targets. 

«. Incendiary System. A group of elements that am 
asrembled to start fires. The system consists of 
initiator, delay mechanism (if needed), igniter, and 
i n c en dia r y material. 

f. Initiator. The source that provides the first fire in 
an incendiary system. A match is an initiator. The 
initiator is so sensitive that it can be set off with little 
energy. 

f. Spontaneous Combustion. The outbreak of fire in 
combustible materia] that occurs without an applica- 
tion of direct spark or flame. The fire is the result of 
heat produced by the chemical action of certain oils. 

h. Thermite. An incendiary mixture of iron oxide 
flakes and aluminum powder that reacts chemically 
when initiated to form molten iron. Thermite ean be 
used to burn holes in steel or to weld steel parts 
together. 

0002. TOOLS AND TECHNIQUES 

a. The equipment needed for the manufacture of 
incendiaries consists of simple items. They are all 

readily available. Required are bottles, jars, pots, and 



spoons. There should be no difficulty in obtaining any 
of thoin. All of the necessary equipment is described in 
each paragraph dealing with a particular incendiary 
component. 

b. It is important that the operator follow the direc- 
tions given in this manual exactly as written. They 
have been worked out carefully to give the desired 
results with the minimum chance of mishap. Don’t 
experiment with different procedures or quantities. 

e. By its very nature, the manufacture of incendiaries 
is dangerous. It is the function of incendiaries to bum 
with an intense flame under the right conditions. Care 
must be taken that no fires result during the making or 
placing of the devices. There are also other dangers in 
addition to the fire hazard. The chemicals used as 
ingredients may bum the skin, give off poisonous fumes, 
or be easily flammable. They must not be eaten. 

d. When handled with care and proper precautions, 
incendiaries are fAiriy safe to make and use. Detailed 
precautions and instructions are given in each para- 
graph where they apply. General safety precautions 
follow: 

Preventing a Fire Hazard 

1. Fire prevention is much more important than 
fire fighting. Prevent fires from starting. 

2. Keep flammable liquids away from open flames. 

3. Good housekeeping is the fire prevention. Keep 
work areas neat and orderly. Clean away all equipment 
and material not needed at the moment. Clean up 
spills as soon aa possible. 

4. Store incendiaries in closed containers away from 
heat. Do not store material any longer than necessary. 

7 

5. In the event of fire, remove the incendiaries from 
the danger area if this can be done quickly and safely. 
Use large quantities of water to fight fires. 

6. Horse play is dangerous and absolutely intolerable. 

Avoiding Chemical Hazards 

1. Wear rubber gloves, apron, and glasses when 
handling concentrated chemicals if at all possible. 

2. Avoid inhaling fumes. Perforin reactions in a well 
ventilated area or out of doors because the boiling is 
often violent and large amounts of fumes are given of! 
that are poisonous if breathed too much. 

3. Avoid acid contact with the skin. If chemicals are 
spilled on a person, wash immediately in running water 
for several minutes. If they splash in the eyes, wash 
the open eye in running water for at least 15 minutes. 

4. Clean up any add that is spilled on floor or bench 
by flushing with large amounts of water. Acid spilled 
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on wood can cause a fire. 

5. Always pour concentrated acids into water. 
Never pour water into concentrated acids because a 
violent reaction will occur. 

CHAPTER 2 
INITIATORS 



0101. FUSE CORD 

a. Description. 

(1) This item consists of a continuous train of 
explosive or fastbuming materia] enclosed in 
a flexible waterproof cord or cable. It is used 
for setting off an explosive or a combustible 
mixture of pou ders by action of the fuse flame 
on the materia! to be ignited. Fuse cord can 
be initiated by a match flame, using a specific 
procedure, or ith a standard U.S. Army fuse 
lighter. Fuse cord bums at a uniform rate 
allowing the user to be away from the immedi- 
ate scene when the incendiary actually func- 
tions. 

(2) Fuse cord does not directly ignite any in- 
cendiaries listed in chapter 4 but is a primary 
initiator for all igniters listed in chapter 3 
except: Potassium Permanganate— Glycer in 
(0206), Powdered Aluminum — Sulfur Pellets 
(0207), White Phosphorus (0209), and Sub- 
igniter For Thermite (0211). 

b. Material and Equipment. Two Standard U.S. 

Army fuse cords are avaih&le: 

(1) Blasting time fuse. 




This consists of black powder tightly wrapped 
with several layers of fabric and waterproofing 
materials. It might be any color, orange 
being the most common. The diameter of this 
fuse cord is 0.2 inch (a little larger than ^ 
inch). This fuse bums inside the wrapping 
at a rate of approximately 40 seconds per foot. 
It must be tested before use to verify the 
burning rate. 



(2) Safety fuse M700. 



10 



WAT I 




fcACK ROVDE* CORE 
FI»W WRAPPING 



ABRASIVE SAND 
LOmih MASKERS 



OUTER COVERING 

This fuse is similar to Blasting Time Fuse and 
may be used interchangeably with it. The 
fuse is a dark green cord 0.2 inch in diameter 
with a plastic cover, either smooth or with 
single painted abrasive bands around the 



outside at 1 foot or 18 inch intervals and 
double punted abrasive bands at 5 foot or 90 
inch intervals depending on the time of 
manufacture. These bands are provided to 
make measuring easy. They are abrasive so 
that they can be felt in the dark. The fuse 
bums inside the wrapping at a rate of ap- 
proximately 40 seconds per foot. It must be 
tested before use to verify the burning rate. 

Sole. A commercial item can be substituted for 
either of the above U.8. Army issue items. The 
commercial fuse is 0.1 inch (ibout % inch) in diameter 
and is coated only with waterproofing lacquer. This 
fuse can be easily ignited by holding the free end in a 
match flame because the outside covering if flammable. 

c. Preparation. None. ^ 



d. Application. 

(1) General. 

(a) Cut and discard a 6-inch length from the 
free end of the fuse roll. Do this to be sure 
that there is no chance of misfire from a 
damp powder train because of absorption 
of moisture from the open air. Then cut 
off a measured length of fuze to check the 
burning rate. Check the burning rate 
before actual use. 



(6) Cut the fuse long enough to allow a reason- 
able time delay in initiation of the incendi- 
ary system. The cut should be made 
squarely across the fuse. 

( c ) Prepare the fuse for ignition by splitting the 
fuse at one end to a depth of about one inch. 
Place the head of an unlighted match in the 
powder train. 
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(d) Insert tbe other end of the fuse into a 
quantity of an igniter mixture so that the 
fuse end terminates near the center of the 
mixture. Be Bure the fuse cord is anchored 
in the igniter mixture and cannot pull away. 
In the case of a solid igniter material such as 
Fire Fudge (0202), the fuse is split to about 
one-half inch at the end opposite the end 
containing the match in the powder train. 
This split fuse end is wedged over a sharp 
edge of the solid igniter material. Be sure 
the black powder in the fuse firmly contacts 
the solid igniter. If necessary, the fuse cord 
can be held firmly to the solid igniter with 

light tape such as transparent adhesive 
tape. 

M The fuse is initiated by lighting the match 
head inserted in the split end of the fuse 
with a burning match as shown below. 




( / ) Two standard fuse lighters, tbe M2 and 
MfiO, are available in demolition kits for 
positive lighting of Blasting Time Fuse and 
8afety Fuse M700 under all weather 
conditions — even under water if it is 
properly waterproofed. The devices are 
manually operated. A pull on the striker 
retaining pin causes the striker to hit the 
percussion primer, thus igniting the fuse. 
These devices ore not recommended where 
silence is required because a report is heard 
when the primer is fired. 

(2) Mifum light*. 11 

The attachment and operation of tbe M2 Fuss 
Lighter are as follows: 

(a) Slide tbe pronged fuse retainer over the end 
of the fuse and firmly seat it. 

(&) Waterproof the joint between the fuse and 




the lighter, if necessary, by applying a 
sealing compound (putty or mastic). 



(c) In firing, bold the barrel in one hand and 
pull on the release pin with the other hand. 

(3) M60 fuse lighter. 




The attachment and operation of the M0O 
Fuse Lighter are as follows: 



(а) Unscrew the fuse holder cap two or three 
turns. 

(б) Press tbe shipping plug into the lighter to 
release the split grommet, and rotate the 
plug as it is removed. 

(c) Insert end of fuse in place of the plug until 
it rests against the primer. 

(d) Tighten the fuse holder cap sufficiently to 
hold the fuse tightly in place and thus 
waterproof the joint. 

(e) To fire, remove the safety pin, hold the 
barrel in one hand, and pull on the pull 
ring with the other hand. 

0102. IMPROVISED STRING FUSE 

a. Description. 

IGNITER STRING FUSE 




(1) This item consists of string, twine, or shoe- 
laces that have been treated with either a 
mixture of potassium nitrate and granulated 
sugar or potassium chlorate and granulated 
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■ugar. use Lb not recommended where there Is the 

(2) Improvised string fuse does not directly possibility of the fuse getting wet. 

ignite any incendiaries listed in chapter 4 0103. CONCENTRATED SULFURIC ACID (OIL OF 



but is & primary initiator for all igniters listed 
in chapter 3 except: Potassium Permanganate 
— Glycerin (0206), Powdered Aluminum — 

15 

Sulfur Pellets (0207), White Phosphorus 
(0209), and Subigniter For Thermite (0211). 

(3) Depending upon the length of the fuse, the 
user can be away from the immediate scene 
when an incendiary system is initiated. 

b. Material and Equipment. 

String, twine or shoelaces made of cotton or linen. 

Potassium nitrate or potassium chlorate. 

Granulated sugar. 

Small cooking pot. 

8poon. 

Heat source such as stove or hot plate. 

8oap. 

c. Preparation. 

(1) Wash airing or shoelaces in hot soapy water; 
rinse in fresh water. 

(2) Dissolve one part potassium nitrate or 
potassium chlorate and one part granulated 
sugar in two parts hot water. 

(3) Soak string or shoelaces in the hot solution 
for at least five minutes. 

(4) Remove the Btring from hot solution and 
twist or braid three strands of string together. 

(5) Hang the fuse up to dry. 

(6) Check actual burning rate of the fuse by 
measuring the time it takes for a known 
length to burn. 

d. Application. 

(1) This fuse does not have a waterproof coating 
and it must be tested by burning a measured 
length before actual use. 

(2) Cut the fuse long enough to allow a reasonable 
time delay in initiation of the incendiary 
system. 

H 

(3) Insert one end of the fuse in a quantity of an 
igniter mixture so that the fuse end terminates 
near the center of the mixture. Be sure 
the fuse cord is anchored in the igniter mixture 
and cannot pull away. In the case of a solid 
igniter material such as Fire Fudge (0202), the 
improvised Btring fuse is securely wrapped 
around a piece of solid igniter material. 

(4) The fuse is initiated by lighting the free end 
of the fuse with a match. 

(5) This fuse does not bum when it is wet. Its 



VITRIOL) 

a. Description. 

(1) This material is a heavy, corrosive, oily, and 
colorless liquid. Storage is recommended 
in a glass container with a glass lid or stopper. 
Commercially available sulfuric acid is ap- 
proximately 93 percent concentration with a 
specific gravity of 1.835. This is commonly 
referred to as concentrated sulfuric acid. 

(2) Concentrated sulfuric acid chare wood, cotton, 
and vegetable fibers, usually without causing 
fire. The addition of water to concentrated 
sulfuric acid develops much heat which may 
be sufficient to cause a fire or an explosion. 
This depends upon the quantity of acid, 
quantity of water, and rate of addition of 
water. 

Caution: Always add concentrated sal- 
furic add to water. Never add water to a 
concentrated add. ^ 

(3) Certain igniter materials can be reliably 
brought to flaming by the addition of con- 
centrated sulfuric acid. This is brought 
about by the chemical reaction between the 
sulfuric acid and the igniter materials. The 
following igniters are initiated by concen- 
trated sulfuric acid: Sugar-Chlorate (0201), 
Fire Fudge (0202), Sugar— Sodium Peroxide 
(0203), Aluminum Powder— Sodium Peroxide 
(0204), Match Head (0205), and Silver 
Nitrate — Magnesium Powder (0208). 

(4) The most important use for concentrated 
sulfuric acid as an initiator is in conjunction 
with delay mechanisms. The acid is held 
away from the igniter for a period of time by 
making use of che corrosive action of the acid 
to work its wc.y through a barrier. If the 
delay mechanism is placed in a cold environ- 
ment, the concentrated acid will remain 
fluid at extremely low temperatures. The 
following delay mechanisms are recommended 
for use with concentrated sulfuric acid: 
Gelatin Capsule (0402), Rubber Diaphragm 
(0403), Paper Diaphragm (0404), Tipping 
Delay — Filled tube (0408), Tipping Delay — 
Balancing Stick (0410), and Stretched Rubber 
Band (0411). 

6. Material and Equipment. Concentrated sulfuric 
acid. 
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c. Preparation. None— If only battery-grade sul- 
furic acid is available (specific gravity 1.200), it must 
be concentrated before use to a specific gravity of 
1.835. This is done by heating it in an enameled, 
heat-resistant glass or porcelain pot until dense, white 

It 

fumes appear. Heat only in a well ventilated area. 
When dense, white fumes start to appear, remove the 
heat and allow acid to cool. Store the concentrated 
acid in a glass container. 
it. Application. 

(1) General. Commercial sulfuric acid is avail- 
able in 13 gallon carboys. Smaller quantities 
of this acid are available in chemical labora* 
tory reagent storage containers. It is recom- 
mended that a small quantity of acid, about 
one pint, be secured and stored in a glass 
container until it is used. 

(2) Use xoith delay mechanisms. 

(а) Construction of specific delay mechanisms 
is described in chapter 5. Within the delay 
mechanism, there is a container filled with 
acid. The acid corrodes this container, is 
absorbed by the container material or is 
spilled from the container until it comes in 
contact with the igniter mixture. 

(б) Carefully fill the container in the delay 
mechanism with concentrated sulfuric acid. 
This can be accomplished easily with a 
small glass funnel. A medicine dropper is 
used when the delay mechanism container 
is small. 

Caution: Concentrated sulfuric add must 
be handled carefully because it is very cor- 
rosive. If it is splashed on clothing, skin or 
eyes, the affected area most be immediately 
flushed with water. This may not be always 
practical. It is recommended that eye pro- 
tection be worn by the user when pouring 
concentrated self uric add. Many types are 

19 

available for this purpose. Rubber gloves can 
be worn to protect the hands. A small bottle 
of water can be carried to flush small areas of 
shin or clothing which may be contaminated 
with the acid. 

(3) Manual application. 

(a) Manual application of concentrated sulfuric 
acid for direct initiation of an igniter is not 
recommended when fuse cord is available. 
It is possible to employ this acid for direct 
initiation by quickly adding three or four 
drops to the igniter material. This can 
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be accomplished with a medicine dropper. 
Keep hands and clothing clear of the igniter; 
ignition may take place almost instantly 
with addition of acid. 

Caution: Do not allow material such as 
sugar, wood, cotton or woolen fibers to fall Into 
the boiling acid. A violent reaction could 
occur with splattering of acid. 

(b) Since sulfuric acid has a unique freezing 
point related to acid concentration, the 
information shown below is useful when 
this acid is used with delay mechanisms in 
low temperature surroundings. Be sure of 
acid concentration by checking with a 
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•104. WATIR 



a. Description. 

(1) Water causes spontaneous initiation of certain 
igniter mixtures. This is caused by a chemical 
reaction of the igniter materials in the presence 
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of water. The following igniters are initialed 
by water: Sugar — Sodium Peroxide (0203), 
Aluminum Powder — Sodium Peroxide (0204), 
and Silver Nitrate — Magnesium Powder 
(0208). 

(2) The moat important use for water as an 
initiator is in conjunction with delay mecha- 
nisms. Since only a few igniter mixtures are 
initiated by water and it cannot be used at 
freezing temperatures, its use is limited. When 
tactics so dictate, water can be reliably used 
with the following delay mechanisms: Gelatin 
Capsule (0402), Overflow (0407), Tipping 
Delay — Filled Tube (0408), Balancing Stick 
(0410), and Stretched Rubber Band (0411). 

SoU. Sulfuric acid of any concentration can be 
■ubetituted for water in the initiation of water activated 
igniter*. Water cannot be •ubetituted for concentrated 
eulfuric acid. 

b. Material and Equipment. Water. 

c. Preparation. None. 

d. Application. 

(1) Use with delay mechanisms. Construction of 
specific delay mechanisms is presented in 
chapter 5. Within the delay mechanism, 
there is a container filled with water. The 
water dissolves the container or is spilled from 
the container and comes in contact with 
igniter mixture, initiating the fire train. 

22 

(2) Manual application. Fuae cord, when avail- 
able, ia recommended in preference to water 
as an initiator. Water is used for direct 
ignition of a specific igniter by adding drops 
as with a medicine dropper. Keep hands and 
clothing clear of the igniter; ignition may take 
place almost instantaneously with addition of 
water. 

23 

CHAPTER 3 
IGNITERS 

0201. SUGAR-CHLORATE 

a. Description. 

(1) This item consists of a mixture of granulated 
sugar and potassium chlorate or sodium 
chlorate. It can be used to ignite all the 
incendiaries listed in chapter 4 except Ther- 
mite (0307). It may be used directly a a an 
incendiary on readily flammable material 
such as rags, dry paper, dry hay, or in the 
combustible vapor above liquid fuels. 

(2) The igniter can be initiated -by Fuse Cord 
(0101), Improvised String Fuse (0lO?), or 



Concentrated Sulfuric Acid (0103). 

(3) This simple sugar-chlorate mixture closely 
resembles granulated sugar and Bhould not 
ordinarily arouse suspicion. It is an excellent 
igniter. 

Caution: This mixture is poisonous and 
must not be eaten. 

b. Material and Equipment. 

Granulated sugar (do not use powdered or con- 
fectioners sugar.) 

Potassium chlorate or sodium chlorate (no coarser 
than granulated sugar). 

Spoon (preferably nonmetallic). 

Container with tight-fitting lid. 

Rolling pin or round stick. 

c. Preparation. ** 

(1) Using a clean, dry spoon, place granulated 
sugar in the container to one-quarter container 
volume. Wipe the spoon w ith a clean cloth 

(2) If the potassium or sodium chlorate is lumpy, 
remove all lumps by crushing with a rolling 
pin. Using the Bpoon, add an equal quantity 
of chlorate to the container. 

Caution: If this mixture ia carelessly 
handled with excessive bumping and scraping, 

It could be a Ire hazard to the user. As a 
precaution, remove any mixture adhering to 
the Bp or edge of the Jar before tightening 
the lid. 

(3) Tighten the lid of the jar, turn the jar on its 
side and slowly roll until the two powders are 
completely mixed. The mixture is now ready 
for use. It may be stored for months in a 
tightly sealed container. 

d. Application. 

(1) Carefully pour or spoon the mixture, in a 
•ingle pile, on the incendiary. Prepare the 
mixture for ignition with Fuse Cord (0101) or 
Improvised String Fuse (0102) in the normal 
manner. The fuse cord should terminate near 
the center of the igniter mixture. Concen- 
trated Sulfuric Acid (0103) can be used as an 
initiator, but is generally less convenient. 
Ignition takes place almost immediately on 
contact with the acid. Acid is recommended 
for use with specific delay mechanisms found 
in chapter 5. 

(2) If only battery-grade sulfuric acid is available, 
it must be concentrated before use to a 

25 

specific gravity of 1.835 by heating it in an 
enameled, heat-resistant glass or porcelain pot 
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until dense, white fumes start to appear. See 
paragraph 0103 for details. 

(3) When used to ignite flammable liquids, wrap 
a quantity of the mixture in a nonabsorbent 
material and suspend it inside the container 
near the open top. The container must remain 
open for easy ignition and combustion of the 
flammable liquid. 

(4) To minimize the hazard of premature ignition 
of flammable liquid vapors, allow at least two 
feet of fuse length to extend from the top 
edge of an open container of flammable liquid 
before lighting the fuse. 

0202. FIRE FUDGE 

a. Description 

(1) This item consists of a mixture of sugar and 
potassium chlorate in a hot water solution 
which solidifies when cooled to room tempera- 
ture. It can be used to ignite all the incen- 
diaries listed in chapter 4 except Thermite 
(0307). It may be used directly as an 
incendiary on readily flammable material, 
such as rags, dry paper, dry hay, or in the 
combustible vapor above liquid fuels. 

(2) The igniter can be initiated by Fuse Cord 
(0101), Improvised String Fuse (0102), or 
Concentrated Sulfuric Acid (0103). 

(3) Fire fudge resembles a white sugar fudge 
having a smooth, hard surface. The ad- 
vantage of this igniter material over Sugar- 
Chlorate (0201), is its moldability. The 

26 

procedure for preparation must be followed 
closely to obtain a smooth, uniform material 
with a hard surface. 

Caution: This material is poisonous and 

must not be eaten. 

b. M alerial and Equipment. 

Granulated sugar (do not use powdered or con- 
fectioners sugar). 

Potassium chlorate (no coarser than granulated 
sugar). 

Metallic, glass or enameled pan. 

Measuring container (size of this container 
determines quantity of finished product). 

Spoon (preferably nonmetallic). 

Thermometer (to read in the range 200° F. to 
250° F.) 

Heat source. 

c. Preparation. 

(1) Clean the pan by boiling some clean water in it 
for about five minutes. Discard the water. 
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pour one measureful of clean water into the 
pan and warm it. Dry the measuring con- 
tainer and add one measureful of sugar. 
Stir the liquid until the sugar dissolves. 

(2) Boil the solution until a fairly thick syrup is 
obtained. 

(3) Remove the pan from the source of heat to a 
distance of at least six feet and shut off heat. 
Rapidly add two measurefuls of potassium 
chlorate. 8tir gently for a minute to mix the 
syrup and powder, then pour or spoon the 
mixture into appropriate molds. If the mold 
is paper, it can usually be peeled off when the 
fire fudge cools and hardens. Pieces of card- 
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board or paper adhering to the igniter will not 
impair iU use. Pyrex glass or ceramic molds 
can be used when a clear, smooth surface is 
desired. It is recommended that section 
thickness of molded fire fudge be at least 
one-half inch. If desired, molded fire fudge 
can be safely broken with the fingers. 

(4) This material is moderately hard immediately 
after cooling. It will become harder after 
24 hours. When kept in a tightly sealed 
container, it will retain its effectiveness for 
months. 

Cmution: If this igniter material it care- 
bsly handled with excessive bumping -or 
•craping. It co old be a lire hazard to the user. 

d. Application. 

(1) Place a piece of fire fudge on top of the 
incendiary. Minimum size should be about 
one inch square and one-half inch thick. 
Prepare the fire fudge for ignition with Fuse 
Cord (0101) or Improvised String Fuse (0102) 
in the normal manner. Concentrated Sul- 
furic Acid (0103) can be used as an initiator 
but is generally less convenient. Acid is 
recommended for use with specific delay 
mechanisms found in chapter 5. 

(2) If only battery-grade sulfuric acid is available, 
it must be concentrated before use to a 
specific gravity of 1.835 by heating it in an 
enameled, heat resistant glass or porcelain pot 
until dense, white fumes start to appear. See 
paragraph 0103 for details. 

2t 

(3) When used to ignite flammable liquids, wrap a 
quantity of the igniter mixture in a non- 
absorbent material and suspend it inside the 
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container near the open top. The container 
must remain open for easy ignition and 
combustion of the flammable liquid. 

(4) To minimize the hazard of premature ignition 
of flammable liquid vapors, allow at least two 
feet of fuse length to extend from the top 
edge of an open container of flammable 
liquid before lighting the fuse. 

0203. SUGAR— SODIUM PEROXIDE 

а. Description. 

(1) This item consists of a mixture of sodium 
peroxide and granulated sugar. It can be 
used to ignite all the incendiaries listed in 
chapter 4 except Thermite (0307). It may be 
used directly as an incendiary on readily 
flammable material such as rags, dry paper 
dry hay, or in the combustible vapor above 
liquid fuels. 

(2) The igniter can be initiated by Fuse Cord 
(0101), Improvised String Fuse (0102), Con- 
centrated Sulfuric Acid (0103), or Water 
(0104). 

Caution: This mixture is unstable and eaa 

Ignite at high humidity or whea wet slightly 

by drops of water, perspiration, etc. 

б. Material and Equipment. 

Granulated sugar (do not use powdered or con- 
fectioners sugar). 

Sodium peroxide (no coarser than granulated 
sugar). 

Spoon. 29 

Container with tight fitting lid for mixing and 

storage. 

c. Preparation. 

(1) Using a clean, dry spoon, place granulated 
sugar in the container to one-quarter container 
volume. 

(2) Wipe the spoon with a clean, dry cbth, and 
add an equal amount of sodium peroxide to 
the diy mixing container. Tighten the lid on 
the sodium peroxide container, and remove H 
at least six feet from the working area. 

(3) Tighten the lid on the mixing container. Turn 
the container on its side and slowly roll until 
the two powders are completely mixed. The 
mixture is now ready for use. 

(4) A good practice is to keep the granulated 
sugar and sodium peroxide in separate air- 
tight containers and mix just before use. 

Caution t Do not store this mixture longer 

ten three days because decomposition may 



occur and cause spontaneous combustion. 

Bo sure that the storage container is air-tight. 

(1) Carefully pour or spoon the mixture, in a 
single pile, on the incendiary. Prepare the 
mixture for ignition with Fuse Cord (0101) 
or Improvised String Fuse (0102) in the 
normal manner. The fuse cord should 
terminate near the center of the igniter 
mixture. Concentrated Sulfuric Acid (0103) 
and Water (0104) can be used as initiators, but 
are generally less convenient. Ignition takes 
place almost immediately on contact with the 
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acid or water. These liquid initiators are con- 
venient for use with specific delay mechanisms 
found in chapter 5. 

(2) When used to ignite flammable liquids, wrap a 
quantity of the mixture in a non-absorbent 
material and suspend it inside the container 
near the open top. The container must remain 
open for easy ignition and combustion of the 
flammable liquid. 

(3) To minimize the hazard of premature ignition 
of flammable liquid vapors, allow at least two 
feet of fuse length to extend from the top of 
an open container of flammable liquid before 
lighting the fuse. 

02G4. ALUMINUM POWDER— SODIUM PEROXIDE 

a. Description. 

(1) This item consists of a mixture of sodium 
peroxide and powdered aluminum. It can be 
used to ignite all the incendiaries listed in 
chapter 4 except Thermite (0307). It may be 
used directly as an incendiary on readily 
flammable material, suoh as rags, dry paper, 
dry hay or in the combustible vapor above 
liquid fuels. 

(2) The igniter can be initiated by Fuse Cord 
(0101), Improvised String Fuse (0102), Con- 
centrated Sulfuric Acid (0103), or water 
(0104). 

Caution: This texture is unstable and can 

ignite at high humidity or when wet slightly 

by drops of water, perspiration, etc. 
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b. Material and Equipment. 

Powdered aluminum (no coarser than granulated 
sugar). 

Sodium peroxide (no coarser than granulated 
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sugar). 

Spoon. 

Container with tight fitting lid for mixing and 
storage. 

c. Preparation. 

(1) Using a clean, dry spoon, place powdered 
aluminum in the container to one-quarter 
container volume. 

(2) Wipe the spoon with a clean, dry cloth, and 
add an equal amount of sodium peroxide to 
the dry mixing container. Tighten the lid on 
the sodium peroxide container, and remove it 
at least six feet from the working area. 

(3) Tighten the lid of the mixing container. Turn 
the container on its side and slowly roll until 
the two powders are completely mixed. The 
mixture is now ready to use. 

(4) A good practice is to keep the powdered 
aluminum and sodium peroxide in separate 
containers and mix just before use. 

Caution: Do not store this mixture longer 

than three days because decomposition may 

occur and cause spontaneous combustion. 

Be sure that the storage container is air-tight. 

d. Application. 

(1) Carefully pour or spoon the mixture, in a 
single pile, on the incendiary. Prepare the 
mixture for ignition with Fuse Cord <0101) or 
Improvised String Fuse (0102) in the normal 
manner. The fuse cord should terminate 
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near the center of the igniter mixture. Con- 
centrated Sulfuric Acid (0103) and Water 
(0104) can be used as initiators, but are 
generally less convenient. Ignition takes 
place almost immediately on contact with the 
acid or water. These liquid initiators are 
convenient for use with specific delay mecha- 
nisms found in (chapter 5.) 

(2) When used to ignite flammable liqujds, wrap 
a quantity of the mixture in a nonabsorbent 
material and suspend it inside the container 
near the open top. The container must remain 
open for easy ignition and combustion of the 
flammable liquid. 

(3) To minimize the hazard of premature ignition 
of flammable liquid vapors, allow at least two 
feet of fuse length to extend from the top 
edge of an open container of flammable liquid 
before lighting the fuse. 

0205. MATCH HEAD 
o. Description. 
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(1) This item consists of a quantity of match 
heads, prepared by breaking the heads off 
their match sticks and grouping the match 
beads together to form the desired quantity 
of igniter. Any kind of friction match will do. 
It can be used to ignite the following in- 
cendiaries listed in chapter 4: Napalm (0301), 
Gelled Gasoline (exotic thickenere) (0302), 
Gelled Gasoline (improvised thickeners) 
(0303), Paraffin-Sawdust (0304), and Flam- 
mable Liquids (0308). It may be used directly 
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as an incendiary on readily flammaHe ma- 
terial such as rags, dry paper, dry hay or in 
the combustible vapor above liquid fuels. 

(2) The igniter can be initiated by a match 
flame, Fuse Cord (0101), Improvised String 
Fuse (0102), or Concentrated Sulfuric Acid 
(0103). 

6. M aterial and Equipment. 

Razor blade or knife. 

Container with tight-fitting lid. 

Matches, friction. 

c. Preparation. 

(1) Using a knife or razor blade, cut off the 
match heads. 

(2) Prepare the desired quantity of igniter and 
store it in an airtight container until ready 
for use. 

d. Application. 

(1) Pour or spoon the match heads, in a single 
pile, on the incendiary. Prepare the match 
heads for ignition with Fuse Cord (0101) or 
Improvised String Fuse (0102) in the normal 
manner. The fuse cord should terminate 
near the center of the match head pile. 
Concentrated Sulfuric Acid (0103) or ,a 
match flame can also be used as an initiator. 
Ignition takes place almost immediately on 
contact with the acid or the match flame. 
Acid is recommended for use with specific 
delay mechanisms found in chapter 5. 

(2) If only battery-grade sulfuric acid is available, 
it must be concentrated before use to a 
specific gravity of 1.835 by heating it in an 
enameled, heat-resistant glass or porcelain 
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pot until dense, white fumes start to appear. 
See paragraph 0103 for details. 

(3) When used to ignite flammable liquids, wrap 
a quantity of the match heads in a non- 
absorbent material and suspend it inside the 
container near the open top. The container 
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muat remain open for easy ignition and 
combustion of the flammable liquid. 

(4) To minimize the hazard of premature ignition 
of flammable liquid vapors, allow at least two 
feet of fuse length to extend from the top 
edge of an open container of flammable liquid 
before lighting the fuse. 

0106. POTASSIUM PERMANGANATE— OLYCEWN 

a. Description. 

(1) This item consists of a small pile of potassium 
permanganate crystals which are ignited by 
the chemical action of glycerin on the crystals. 
It can be used to ignite all the incendiaries 
listed in chapter 4 except Thermite (0307). 
It may be used directly as an incendiary on 
readily flammable materia), Buch as rags, 
dry paper; dry hay, or in the combustible 
vapor above liquid fuels. 

(2) Ignition is accomplished by causing a few 
drops of glycerin to contact the potassium 
permanganate crystals. A hotter flame is 
produced when powdered magnesium or 
powdered aluminum is mixed with the 
the potassium permanganate crystals. 

(3) Ignition time, after addition of the glycerin, 
increases as temperature decreases. This 
igniter is not reliable below 50° F. 

6. Material and Equipmnf 

Potassium permanganate crystals (no coarser than 
granulated sugar). 

Glycerin. 

One small container with tight-fitting lid for the 
glycerin. 

One larger container with tight-fitting lid for the 
potassium permanganate crystals 

Powdered magnesium or powdered aluminum 
(no coarser than granulated sugar). 

c. Preparation. 

(1) Put some glycerin in the small container and 
cap tightly. 

(2) Fill the larger container with potassium 
permanganate crystals and cap tightly. 

(3) If powdered magnesium or powdered alumi- 
num is available, mix 85 parts potassium per- 
manganate cnstals and 15 parts powdered 
magnesium or powdered aluminum and store 
this mixture in the large bottle. 

(4) Keep these containers tightly sealed and the 
material in the containers will remain effective 
for a long period of time. 

d. A ppUcalion . Pour out a quantity of the potassium 



permanganate crystals (with or without powdered 
aluminum or powdered magnesium), in a single pile 
on the incendiary. Manual ignition is accomplished 
by causing a few drops of glycerin from a medicine 
dropper to come in contact with the potassium per- 
manganate crystals. Keep hands and clothing clear of 
the igniter; ignition may take place almost instantly 
with addition of the glycerin. This igniter is convenient 
for use with specific delay mechanisms found in 
chapter 5. 

0207. POWDERED ALUMINUM— SULFUR PELLETS 

a. Description. — -fuse 



1 



ICNITER MIX 









PELLET 



(1) This igniter consists of finely powdered 
aluminum, sulfur and starch which have been 
thoroughly mixed and shaped into hardened 
cylindrical pellets. It can be used to ignite 
all the incendiaries listed in chapter 4. It is an 
excellent igniter for Thermite (0307). It may 
be used directly as an incendiary on readily 
flammable material such as rags, dry paper, 
dry hay, or in the combustible vapor above 
liquid fuels. 

(2) The igniter can be initiated by Fuse Cord 
(0101) or Improvised String Fuse (0102). A 
hole is made in one pellet to receive a fuse 
and a small quantity of another more easily 
started igniter mixture. A number of un- 
modified pellets are attached to the first pellet 
to increase the quantity of heat after com- 
bustion occurs. 

6. Material and Equipment. 

Finely powdered aluminum (no coarser than cake 
flour). 37 

Finely powdered sulfur (no coarser than cake 
flour). 

Finely powdered starch (no coarser than cake 
flour) . 

Water. 

Cylindrical tube about 4 inches long and inch 
inside diameter made of metal, wood, glass or 
plastic. 

Rod which fits into the above tube. 

Rod about V* inch in diameter (should be about 
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one-half the inside diameter of the 4-inch long 
tube). 

Mixing bowl. 

Tablespoon. 

Teaspoon. 

Stove or hot plate. 

Knife. 

Measuring container. 

c. Preparation. 

(1) Place six tablespoons of aluminum powder in a 
mixing bowl then add 15 tablespoons of 
powdered sulfur. 

(2) Mix the two powders gently with the spoon for 
a few minutes until no unmixed particles of 
sulfur are visible. 

(3) In a separate pot add two teaspoons of 
laundry starch to about 6 ounces of water and 
boil gently for a few minutes. Stir until the 
starch is dissolved and allow the solution to 
cool to room temperature. 

(4) When cool, take about one-half of the starch 
solution and add it to the mixture of alu- 
minum and sulfur powder. 

(5) Mix with a spoon until the whole mass is a 
smooth, evenly mixed, putty-like paste. 

(6) Fill the cylindrical tube with this paste, place 
one end of this tube on a hard surface and 
tamp the paste with the % inch diameter rod 
to squee 2 e out the air bubbles and consolidate 
the paste. 

(7) Push the paste out of the tube with the larger 
rod, which just fits the tube, so that it forms a 
cylinder, then cut the damp cylinder into 1 Yi 
inch lengths using the knife. 

(8) Dry these pieces at 90° F. for at least 24 hours 
before using. The drying time can be reduced 
by using a drying oven at a maximum tem- 
perature of 150* F. 

(9) Form a hole at least Vz inch in diameter ap- 
proximately half-way into one end of an 
igniter pellet. 

(10) Put one of the following igniters into the 
cavity to roughly one-half its depth: 

Sugar-Chlorate (0201) 

Sugar — Sodium Peroxide (0203) 

Aluminum Powder — Sodium Peroxide (0204) 

Silver N itrate— Magnesium Powder (0208) 

(11) Insert a length of fuse into the hole so that it 
makes contact with the igniter mix. Fill the 
remainder of the hole with igniter mix and 
tamp down to hold the fuse firmly. 



INCENDIARIES 

(12) Tape the fuse cord in place to prevent it from 
working loose and falling out. 

(13) Tape two or more pellets without holes to the 
one with the fuse. 

(14) Store all the pellets in a dry, closed container 
until required for use. 

. Application. ^ 

(1) For ignition of thermite, a cluster of at least 
three pellets should be U9ed. Bury the cluster 
of igniter pellets just below the surface of the 
thermite, with the fuse extending for ignition 
by a match flame. Large quantities of 
thermite may require a cluster of more than 
three pellets for satisfactory ignition. 

(2) For use as an igniter of a solid incendiary, 
place a cluster of pellets on top of the in- 
cendiary. 

(3) When used to ignite flammable liquids, wrap a 
cluster of igniter pellets in a nonabsorbent 
material and suspend it inside the container 
near the open top. The container must 
remain open for easy ignition and combustion 
of the flammable liquid. 

(4) To minimise the hazard of premature ignition 
of flammable liquid vapors, allow at least two 
feet of fuse length to extend from the top edge 
of an open container of flammable liquid 
before lighting the fuse. 

cnoa. suva nitrate— magnesium powder 

a. Description. 

(1) This item consists of a mixture of silver nitrate 
crystals and magnesium powder. It can be 
used to ignite all the incendiaries listed in 
chapter 4 except Thermite (0307). It may be 
used directly as an incendiary on readily 
flammable material such as rags, dry paper, 
dry hay, or in the combustible vapor above 
liquid fuels. 
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(2) The igniter can be initiated by Fuse Cord 
(0101), Improvised String Fuse (0102), Con- 
centrated Sulfuric Acid (0103), or Water 
(0104). 

Caution: This mixture is unstable and may 
ignite at high humidity or when wet slightly 
by drops of water, perspiration, etc. 

b. Material and Equipment. 

Silver nitrate crystals (no coarser than granulated 
sugar). 

Magnesium powder or filings (no coarser than 
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granulated sugar). 0209. WHITE PHOSPHORUS 



Spoon. 

Container with tight-fitting lid. 

c. Preparation. 

(1) Using a clean, dry spoon, place magnesium 
powder or filings into the dry mixing container 
to one-quarter container volume. If magne- 
sium filings are used, they should be free of 
grease. 

(2) Wipe the spoon with a clean, dry cloth, then 
add an equal quantity of silver nitrate 
crystals to the dry mixing container. Tighten 
the lid on the silver nitrate container, and 
remove it at least six feet from the working 
area. 

(3) Tightly close the lid on the mixing container. 
Turn the container on its side and slowly roll 
until the two powders are completely mixed. 
The mixture is now ready for use. 

(4) A good practice is to keep the silver nitrate 

crystals and the magnesium powder or filings 
in separate air-tight containers and mix just 
before use. ^ 

Caution: This mixture should be kept out 
of direct sunlight to avoid decomposition of 
the silver nitrate which could render this ig- 
niter mixture ineffective. 

d. Application. 

(1) Carefully pour or spoon the mixture, in a 
single pile, on the incendiary. Prepare the 
mixture for ignition with either l usc Cord 
(0101) or Improvised String Fuse (0102) in the 
normal manner. The fuse cord should termi- 
nate near the center of the igniter mixture. 
Concentrated Sulfuric Acid (0103) and Water 
(0104) can be used as initiators but are gen- 
erally less convenient. Ignition takes place 
almost immediately on contact with the acid 
or water. These liquid initiators are conven- 
ient for use v ith specific delay mechanisms 
found in chapter 5. 

(2) When used to ignite flammable liquids, wrap 
a quantity of the mixture in a nonabsorbent 
material and suspend it inside the container 
near the open top. The container must re- 
main open for easy ignition and combustion 
of the flammable liquid. 

(3) To minimize the hazard of premature ignition 
of flammable liquid vapors, allow at least two 
feet of fuse length to extend from the top edge 
of an open container of flammable liquid before 
lighting the fuse. 



a. Description . 

(1) This item consists of white phosphorus dis- 
solved in carbon disulfide. It can bo used to 
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ignite the following incendiaries listed in 
chapter 4: Napalm (0301), Gelled Gasoline 
(exotic thickeners) (0302), Gelled Gasoline 
(improvised thickeners) (0303), and Paraffin- 
Sawdust (0304). It may be used directly as an 
incendiary on readily flammable material such 
as rags, dry paper, dry hay, or in the combus- 
tible vapor above liquid fuels. 

(2) Ignition is achieved when the volatile solvent, 
carbon disulfide, evaporates and the white 
phosphorus comes in contact with air. 

Caution: Never touch white phosphorus 
directly or allow soy of its solutions to touch 
the skin. Painful burns which heal very 
slowly may result. White phosphorus sticks 
must always be stored completely under 
water. If any of the phosphorus solution is 
accidently spilled on the skin, immediately 
flush the affected area with water; then 
decontaminate the affected area by dabbing 
with copper sulfate solution. 
b Material and Equipment. 

White phosphorus sticks (sometimes called yellow 
phosphorus). 

Carbon disulfide. 

Copper sulfate solution 
Tweezers or tongs. 

Two glass containers about 8-ouncc capacity with 
lids or stoppers made of glass, earthenware, or 
metal. Do not use a rubber lid or stopper 
(carbon disulfide will attack rubber), 
c. Preparation. 

(1) Prepare some copper sulfate solution by 
adding one spoonful of copper sulfate crystals 
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to one of the glass containers. Fill the con- 
tainer with water, place the stopper in the 
open mouth of the bottle and shake until the 
crystals dissolve. 

(2) Pour carbon disulfide into the other glass 
container to one-quarter container volume. 

Caution: Carbon disulfide fumes are 
poisonous. Always cap an open container of 
carbon disulfide as soon as possible. Work 
in a well ventilated area. 

(3) With a pair of tweezers remove some sticks of 
white phosphorus from their storage container. 
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Totally submerge them immediately in the 
carbon disulfide to bring the level up to one- 
half full. Be sure that all the phosphorus left 
in the original container is completely sub- 
merged in water before putting the container 
away. Wash the tweezers immediately in the 
copper sulfate solution. 

(4) Securely stopper the bottle containing the 
white phosphorus and carbon disulfide and 
allow to stand until the white phosphorus 
dissolves. This usually takes about eight 
hours. The time required to dissolve white 
phosphorus can be reduced by shaking the 
bottle. Be sure that the bottle top does not 
come off. 

(5) Do not store in direct sunlight because the 
solution will become ineffective. This solution 
should never be stored more than three days. 

Note. If carbon duulfid« is not available, benzene 
(benzol) may be used to dissolve the phoephonu. It 
requires considerable shaking and overnight snaking 
to get an appreciable amount of phosphorus dissolved 
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in benzene. Do not sttempt to use red phosphorus 
for preparing this igniter because it does not behave 
like white phosphorus. 

d. Application. 

(1) To ignite readily flammable material, pour the 
white phosphorus solution directly onto the 
material; it will ignite when the solvent 
evaporates, exposing the white phosphorus to 
the air. Once the solution is poured, the 
empty bottle should be discarded immediately 
because any solution remaining on the bottle 
will ignite when the solvent evaporates. Do 
not cover the soaked flammable material 
because the carbon disulfide must evaporate 
for ignition to occur. 

(2) The incendiaries mentioned under Description 
above can be initiated by first impregnating 
crumpled paper cr absorbent paper towels with 
the white phosphorus solution and placing 
the impregnated paper on the material to be 
ignited. 

(3) Delay times of the phosphorus solution may be 
varied by the addition of gasoline or toluene 
(toluol). Add a small quantity of either 
solvent to the original white phosphorus 
solution and test the solution each time until 
the desired delay time is achieved. Delay 
times of 20 to 30 minutes may be obtained in 
this manner. 

(4) Check the delay time under conditions ex- 
pected at the target. Air currents hasten the 



evaporation of the solvent and decrease delay 
time. A high ambient temperature will also 
decrease delay time whereas a low ambient 
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temperature will increase the delay time. 
This igniter is not reliable at or below freezing 
temperatures (32° F.) 

(5) To make incendiary paper, soak strips of 
ordinary writing paper in the phosphorus- 
carbon disulfide for a few minutes. Remove 
the paper with a pair of tweezers or tongs and 
place in a vial filled with water. Be sure to 
wash off the tweezers immediately in copper 
Bulfide solution. Cap the vial and store until 
ready to use. To use this incendiary paper, 
remove the strips of paper with a pair of 
tweezers, and place among the material to be 
ignited. 

0210. MAGNESIUM POWDER — BARIUM PEROXIDE 

a. Description. 

(1) This item consists of a mixture of finely 
powdered magnesium and finely powdered 
barium peroxide. It can be used to ignite all 
the incendiaries listed in chapter 4 and is 
particularly suited for ignition of thermite. 
It may be used directly as an incendiary on 
readily flammable material such as rags, dry 
paper, dry hay, or in the combustible vapor 
above liquid fuels. 

(2) The igniter can be initiated by Fuse Cord 
(0101) or Improvised String Fuse (0102). 

b. Material and Equipment. 

Magnesium powder (no coarser than table salt). 

Barium peroxide (no coarser than table salt). 

Spoon. 

Container with tight-fitting lid. 

46 

c. Preparation. 

(1) Using a clean, dry spoon, place powdered 
magnesium into the dry mixing container to 
one-quarter container volume. 

(2) Wipe the spoon with a clean, dry cloth, then 
add powdered barium peroxide to the diy 
mixing container to three-quarters container 
volume. Tighten the lid on the barium 
peroxide container, and remove it at least 
six feet from the working area. 

(3) Tightly close the lid on the mixing container. 
Turn the container on its side and slowly roll 
until the two powdere are completely mixed. 
The mixture is now ready for use. 
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(4) A good practice is to keep the powdered mag- 
nesium and powdered barium peroxide in 
separate containers and mix just before use. 
d. Application. 

(1) Carefully pour or spoon the mixture, in a single 
pile, onto the incendiary. Prepare the mixture 
for ignition with Fuse Cord (0101) or Im- 
provised String Fuse (0102) in the normal 
manner. The fuse cord should terminate 
near the center of the igniter mixture. 

(2) In ignition of thermite, spread the igniter 
mixture to a depth of at least x /\ inch on the 
top surface of the thermite which is held in an 
assembly described under Application of 
Thermite incendiary (0307). The fuse cord 
will initiate the thermite igniter which will, 
in turn, ignite the thermite. 

(3) When used to ignite flammable liquids, wrap 
a quantity of the mixture in a nonabsorbent 
material and suspend it inside the container 
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near the open top. The container must 
remain open for easy ignition and combustion 
of the flammable liquid. 

(4) To minimise the hazard of premature ignition 
of flammable liquid vapors, allow at least 
two feet of fuse length to extend from the top 
edge of an open container of flammable liquid 
before lighting the fuse. 

Mil. SUBIGNITER FOR THERMITE 

a. Description. 

(1) This item consists of a mixture of a metal 
powder and an oxidizing agent. Two metal 
powder alternates and four oxidizing agent 
alternates are specified. In the combustion 
process, the metal powder is oxidized, re- 
sulting in the liberation of a large quantity of 
heat. 

(2) This subigniter is a substitute for Magnesium 
Powder— Barium Peroxide Igniter (0210), 
and should be used only if that Igniter is not 
available. The disadvantage of this sub- 
igniter is that it cannot be directly initiated 
by fuse cord. To use this subigniter for 
initiating thermite, it is necessary to use 
another igniter mixture to initiate the sub- 
igniter, preferably Sugar-Chlorate (0201). 
The fuse cord will initiate the sugar-chlorate, 
which will, in turn, ignite the subigniter and, 
thereby, initiate the thermite. 

(3) This subigniter can be directly initiated by 



all the igniters listed in chapter 3 except 
White Phosphorus (0209). 
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b. Material and Equipment. 

Either aluminum or magnesium filings or powder 
(no coarser than granulated sugar). 

Any one of the following oxidizing agents: sodium 
dichromate, potassium permanganate, potas- 
sium nitrate, or potassium dichromate (no 
coarser than granulated sugar). 

Container with tight-fitting lid. 

c. Preparation. 

(1) Using a clean, dry spoon, place one of the 
metal powders or filings in the container to 
one-third container volume. If metal filings 
are used, they should be free of grease. 

(2) Wipe the spoon with a clean, dry cloth and 
add an equal quantity of one of the above 
oxidizing agents. 

(3) Tighten the lid on the mixing container, turn 
the container on its side and slowly roll until 
the two powders are completely mixed. The 
mixture ib now ready to use and may lie 
stored for months in this tightly sealed con- 
tainer. 

d. Application. 

(1) To U9e this subigniter, spread the ma- 
terial to a depth of at least Yx inch on the 
top surface of the thermite which is held in 
an assembly described under Application of 
Thermite Incendiary (0307). Spread another 
igniter, preferably Sugar- Chlorate (0201) on 
top of this subigniter to about the same depth. 
Prepare the mixture for ignition with Fuse 
Cord (0101) or Improvised String Fuse 
(0102) in the normal manner. The fuse cord 
should terminate near the center of the igniter 

49 

mixture. The fuse cord initiates the sugar- 
chlorate igniter which ignites the thermite 
subigniter which then ignites the thermite. 

(2) For delay times longer than those conveniently 
obtained with fuse cord in ignition of thermite 
by this subigniter method, refer to chapter 5. 
Caution: Never attempt to ignite thermite 
snhigniter without at least a few seconds delay 
fuse. It buras extremely fast and hot, and 
the user could be seriously burned if he were 
too close when ignition occurred. 
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0301. NAPALM 

а. Description. 

(1) This item consist a of a liquid fuel which is 
gelled by the addition of soap powder or soap 
chips. It is easily prepared from readily 
available materials. 

(2) This incendiary can be directly initiated by a 
match flame. However, if delay is required, 
the incendiary can be reliably initiated by a 
delay system consisting of any igniter listed in 
chapter 3 coupled with a delay mechanisms 
found in chapter 5. 

(3) Napalm incendiary is easily ignited and long 
burning, and is suitable for setting fire to 
large wooden structures and other large 
combustible targets. It adheres to objects, 
even on vertical surfaces. 

б. Material and Equipment. 

Soap powder or chips (bar soap can be easily 
shaved or chipped). Detergents cannot be used. 

Any of the following liquid hydrocarbon fuels: 
gasoline, fuel oil, diesel oil, kerosene, turpentine, 
benzol or benzene, toloul or toluene. 

A double boiler made from any material with the 
upper pot having a capacity of at least two 
quarts. S1 

A spoon or stick for stirring. 

A source of heat such as a stove or hot plate. 

A knife or grater if only bar soap is available. 

An air-tight container. 
c. Preparation. 

(1) Fill bottom of double boiler with water and 
heat until the water boils. Shut off source of 
heat. 

(2) Place upper pot on top of bottom pot and 
remove both containers to a point several feet 
from the heat source. 

(3) Pour soap chips or powder into the upper pot 
of the double boiler to one-quarter of pot 
volume. 

(4) Pour any one of the liquid hydrocarbon fuels 
listed under Material and Equipment above 
into the upper pot containing the soap chips 
or powder until the pot is one-half full. 

Caution: Keep these fuels away from open 

flames. 

(5) Stir the mixture with a stick or spoon until it 
thickens to a paste having the consistency of 
jam. Do this in a well ventilated room where 
the vapors will not concentrate and burn or 
explode from a flame or spark. 



(6) If the mixture has not thickened enough after 
about 15 minutes of stirring, remove the 
upper pot and put it several feet from the 
heat source. Again bring the water in the 
lower pot to a boil. Shut off heat source, 
place upper pot in lower pot at a location 
several feet from the heat source and repeat 
stirring until the napalm reaches the recom- 
mended consistency. 

(7) When the proper consistency is obtained, 
store the finished napalm in a tightly sealed 
container until used. Napalm will keep for 
months when stored this way. 

d. Application. 

(1) To use napalm most effectively, it should be 
spread out over the surface of the material to 
be burned. This will start a large area burning 
at once. A match can be used to directly initi- 
ate this incendiary. A short time delay in 
ignition can be obtained by combining Fuse 
Cord (0101) or Improvised String Fuse (0102) 
and one of the igniter mixtures found in 
chapter 3. (For example, several spoonfuls 
of Sugar-Chlorate mixture (0201) are placed 
in a nonabsorbent wrapping material. Fuse 
cord is buried in the center of the igniter 
mixture and the fuse is taped to the wrapping 
material. This assembly is placed directly on 
the napalm. Delay times are determined by 
the length of fuse. Suitable delay mechanisms 
are given in chapter 5 for delay times longer 
than those practical with fuse cord.) 

(2) Napalm made with the more volatile fuels 
should not ordinarily be used with a delay 
longer than one hour because the liquid fuel 
evaporates and this can reduce its effective- 
ness. In very hot weather, or if the napalm is 
exposed to the direct rays of the sun, it is 
recommended that napalm be made with fuel 
oil. In extremely cold weather, it is recom- 
mended that napalm be made with gasoline. 

(3) The destructive effect of napalm is increased 
when charcoal is added. The charcoal will 

readily ignite and the persistent fire from the 
charcoal will outlast the burning napalm. It 
is recommended that at least one quart of 
napalm be used to ignite heavy wooden 
structures and large wooden sections. A 
minimum of one-half quart is recommended 
for wooden structures of small cross section. 

0302. GELLED GASOLINE (EXOTIC THICKENERS) 
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a. Description. 

(1) This item consists of gasoline which is gelled 
with small quantities of organic chemicals. 
The operation is carried out quickly, without 
heat, by addition of the chemicals while 
stirring. 

(2) This incendiary can be directly initiated by a 
match flame. However, any igniter listed in 
chapter 3 can be used in conjunction with 
specific delay mechanisms found in chapter 5 
for delayed ignition of this incendiary. 

(3) Gelled gasoline incendiary is readily ignited, 
long burning, and is suitable for setting fire 
to large wooden structures and other large 
combustible targets. It adheres to objects, 
even on vertical surfaces. 



b. Material and Equipment. 



Gasoline. 

Balance or acale. 

Spoon or stick for stirring. 
Large air-tight container. 
Small jar. 



One of the following seven additive systems: 



flronu 

*dd*4 

par fl 

Cewypanrnti gat Tradt namt 

SYSTEM 1 

A.. Lauryl amine. . 55.. Ala mine 4 U 

Formonyte 
616 Armeen. 



Moaujacturtr 

General Mills 
Foremoat 
Chemical 



B.. Toluene diiao- 27. . HyleneTM-65 
cyanate. Nacconate 

65. 

system e 

A. . Coco amine 55.. Ale. mine 21 

Formonyte 

601. 

B. . Toluene diiao- 27.. HyleneTM-65 

cyanate. Nacconate 



SYSTEM S 
A.. Lauryl amine. . 



Alamine 4D 
Formonyte 
616 Armeen. 



B._ Hexamethyl- 25. _ 
ene diieo- 
cyanate. 

SYSTEM i 

A.. Oleyl amine 59.. 



Hexainethyl- 
ene diko- 

cyanate. 

Alamine II 
Formonyte 
608. 



Armour 

Chemical. 

DuPont 

National 

Aniline. 

General Milla 
Foremost 
Chemical. 

DuPont 

National 

Aniline. 

General Milk 
Foremoat 
Chemical 
Armour 
Chemical. 

Borden Chemical 



General Milk 
Foremoat 
Chemical. 



B. . Hexamethyl- 23.. Hexamethyl- Borden Chemical 
ene diiao- ene diiio- 

cyanate. cyanate. 

SYSTEM 6 

A. , t -Octyl amine. . 51.. t-Octyl Rohm and Haas 

B. . Toluene diiao- 31.. HyleneTM-65 DuPont 

cyanate. Nacconate National 

65. Aniline. 

55 

Orama 

addtd 

Cvwtvonmtt gat Tradi non* tfi»«/adnr.r 

SYSTEM 6 

A. . Coco amine 51 .. Alamine 21 General Milk 

Formonyte Foremoat 

501. Chemical. 

B. . Naphthyl iao- 31— Naphthyl iso- Diatill&Uoa 

cyanate. cyanate. Product* 

Indue try. 



SYSTEM 7 

A— Delta-amino- 
butylraethyl- 

diethoxy- 

•ilane. 

B._ Hexamethyl- 
ene diiao- 
cyanate 



51. - Delta ailane Union Carbide 



31— Hexamethyl- Borden Chemical 
ene diiao- 
cyanate. 



e. Preparation. 

(1) Determine the amount of gasoline to be 
gelled and place this amount in the large 
container. 

Caution: Keep this material awa j from 
open flames. 

(2) Weigh out the appropriate quantity of com- 
ponent A. This can be calculated by multi- 
plying the number of gallons of gasoline by the 
figure given in the Grams Added Per Gal. Gas. 
column of systems. (For example, if System 
1 is being used and five gallons of gasoline are 
being gelled, then (5X55) or 275 grams of 
Lauryl amine are required). 

(3) Add component A to the gasoline and stir for a 

few minutes to dissolve. 

56 

Caution: Both components A and B are 
corrosive to the skin. IF any of these ma- 
terials contact the akin, wash the area with 
detergent and water. 

(4) Clean the small container used to weight com- 
ponent A thoroughly or use another container 
for weighing component B. Weigh out the 
proper quantity of component B. Calculate 
the proper amount as mentioned above for 
component A. 




( 2 ) 
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(5) Stir the gasoline — component A mixture 
rapidly and add all of component B at once, 
not a little at a time. At the same time that 
component B enters the mixture, remove the 
stirring rod and allow a few minutes for the 
gelling to take place. 

(6) Store the gelled gasoline in a tightly sealed 
container until ready to use. It will keep for 
months when stored in this manner. 

d. Application. 

(1) To use gelled gasoline most effectively, it 
should be spread out over the surface of the 
material to be burned. This will start a large 
area burning at once. A match can be used to 
directly initiate this incendiary. A short time 
delay in ignition can be obtained by combining 
Fuse Cord (0101), or Improvised String Fuse 
(0102) and one of the igniter mixtures found in 
chapter 3. (For example, several spoonfuls of 
Sugar-Chlorate Mixture (0201) are placed in a 
nonabsorbent wrapping material. Fuse cord Gasoline.. 60 
is buried in the center of the igniter mixture 

and the fuse is taped to the wrapping material. 2 (flak*) 

This assembly is placed directly on the gelled 
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systems will produce gelled gasoline and are 
eaaily prepared: Lye systems. Lye-alcohol 
systems, Lye-balsam systems, Soap-alcohol 
systems, Egg system, Latex system, Wax 
systems, and Animal blood systems. These 
systems are discussed in the subparagraphs 
under 0303. 

These incendiaries can be directly initiated by 
a match flame. However, any igniter listed in 
chapter 3 can be used in conjunction with 
specific delay mechanisms given in chapter 5 
for delayed ignition. 

(3) Gelled gasoline incendiary is readily ignited, 
long burning and is suitable for setting fire to 
large wooden structures and other large 
combustible targets. It adheres to objects, 
even on vertical surfaces. 

b. Material and Equipment. 

r «. b* 

Infrtditnl ntumt Utdjcr Common ««Tt* 

Motor fuel Gu stations or 

motor vehicles. 

Drain eleaner, 
making of soap, 

etc. 



or 1 
(pow- 
der). 

1 or 2.... 



Food and drug 
stores, sosp 
factories. 



( 2 ) 



( 3 ) 



gasoline. Delay times are determined by the Water 

length of fuse. Suitable delay mechanisms 
are given in chapter o for delay times longer 
than those practical with fuse cord.) 

Gelled gasoline should not ordinarily be used 
with a delay longer than one hour because 
gasoline evaporates and this can reduce its Two air-tight containen 
effectiveness. Spoon or stick for stirring 



Rosin 

powder. 



(Alwsys use about 
same amount 
as dry lye). 

15 Paint or varnish, 

Naval supply, 
industrial 



Food and drug 
stores, pins tree 
extract, paint and 
varnish factories. 



The destructive effect of gelled gasoline is 
increased when charcoal is added. The 
charcoal will readily ignite and the persistent 
fire from the charcoal will outlast the burning 
gasoline. It is recommended that at least one 
quart of gelled gasoline be used to ignite heavy 
wooden structures and large wooden sections. 
A minimum of one-half quart is recommended 
for wooden structures of small cross section. 

Note. All of the chemicals used for the gelling 
proceee muel be added in a liquid state. Many of the 
chemicals solidify at near freezing temperature* (32* F.) 
and uniform gels are difficult to produce at these 
temperatures. 

0303. GELLED GASOLINE (IMPROVISED THICKENERS) 
0303.1 LYE SYSTEMS 

(1) This item consists of gasoline which is gelled 
by the addition of certain ingredients that are 
locally available. The following eight basic 



Note. Lye is also known as caustic soda or sodium 
hydroxide. Allow for strength of lye; if only 50% 

(as in Drano), use twice the amount indicated above. 
Castor oil can be substituted Tor the rosin. Potassium 
hydroxide (caustic potash, potsssa) may be used in 
place of lye. 

c. Preparation. 

(1) Measure the required quantity of gaaoline and 
place in & clean container. 

59 

Caution: Keep material away from open 



( 2 ) 



Break the rosin into small pieces and add to 
the gasoline. 

Stir the mixture for about five minutes to 
disperse the rosin. 

In a separate container dissolve the lye in 
water. 

Caution: Add lye to water slowly. Do not 
prepare this solution in an aluminum con- 



(3) 

(4) 
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taker. 

(5) Add this solution to the gasoline mixture and 
stir until mixture thickens (about one minute). 

(6) The mixture will thicken to a very firm butter 
paste within one to two days. The mixture 
can be thinned, if desired, by mixing in addi- 
tional gasoline. Store in an air-tight container 
until ready to use. 

d. Alternate Preparation Using Pyrcthrum Extract 
Instead of Rosin. 

(1) Replace rosin by the following: 

Part* by 



Inyrwiint mo turn t L'otd Jar momrei 

Pyre- 18 Insecticide, Hardware stores. 

thrum medidne. gradcn supply, 

extract drug stores. 

(20%)- 



(2) Measure 78 parts by volume of gasoline and 
place in a clean container. 

Caution r Keep material away from open 
flames. 

(3) Dissolve the pyrethrum extract in the gaso- 
line by stirring. 

(4) In another container dissolve the lye lit water. 

40 

Caution: Add lye to water slowly. Do not 
prepare this solution in an aluminum con- 
tainer. 

(5) Add 4 parts by volume of the lye solution to 
the gasoline mixture. 

(6) Stir every 15 minutes until gel forms. Store 
in an air-tight container until ready to use. 

e. Application 

(1) To use gelled gasoline most effectively, it 
should be spread out over the surface of the 
material to be burned. This will start a 
large area burning at once. A match can be 
used to directly initiate this incendiary. A 
Bhort time delay in ignition can be obtained by 
combining Fuse Cord (0101) or Improvised 
String Fuse (0102) and one of the igniter 
mixtures found in chapter 3. (For example, 
several spoonfuls of Sugar-Chlorate Mixture 
(0201) are placed in a nonabeorbent wrapping 
material. Fuse cord is buried in the center of 
the igniter mixture and the fuse is taped to the 
wrapping material. This assembly is placed 
directly on the gelled gasoline. Delay times 
are determined by the length of fuse. Suitable 
delay mechanisms are given in chapter 5 for 
delay times longer than those practical with 
fuse cord.) 

(2) Gelled gasoline should not ordinarily be used 



with a delay longer than one hour because 
gasoline evaporates and this can reduce its 
effectiveness. 

(3) The destructive effect of gelled gasoline is 
increased when charcoal is added. The 
charcoal will readily ignite and the persistent 
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fire from the charcoal will outlast the burning 
gasoline. It is recommended that at least one 
quart of gelled gasoline be used to ignite 
heavy wooden structures and large wooden 
sections. A minimum of one-half quart is 
recommended for wooden structures of small 
cross section. 



0303.2 LYE-ALCOHOL SYSTEMS 

a. Description. See Paragraph 0303.1. 



6. Material and Equipment. 



pTUbv 

Jmyrodtonl malum. Uoad J.t 

Gasoline.. 58 Motor fuel 

Lye 2 (flake) Drain cleaner, 

or 1 making of soap, 

(pow- 
der). 

Water l or 2 (Always use about 

the same 
amount as dry 
lye). 

Ethyl 3 Whiskey 

alcohol. 

Tallow 14 Food 



Common omit to 

Gaa etations or 
motor vehicles. 

Food and drug 
stores, soap 
factories. 



Liquor stores. 

Fat extracted from 
solid fat or suet 



of cattle, sheep. 



or horses. 



8poon or stick for stirring 
Two air-tight containers 



NoU. Lye ii also known as caiulic soda or eodium 
hydroxide. Allow for strength of lye. If only 50% 

(as in Drano), use twice the amount indicated above. 
Methyl (wood) alcohol, isopropyl (rubbing) alcohol or 
antifreeze product can be substituted for whiskey, but 
their use produces softer gels. Potassium hydroxide 
(caustic potash, potaasa) may be used in place of lye. 

(1) The following can be substituted for the tallow 
in order of preference: 

(а) Wool grease (lanolin) (very good)-— fat 
extracted from sheep wool. 

(б) Castor oil (good). 

(c) Any vegetable oil (corn, cottonseed, peanut, 
linseed, etc.). 

(d) Any fish oil. 

(e) Butter or oleo margarine. 

(2) When using substitutes (l )(c) and («) above, 
it will be necessary to double the recoin- 




c. 
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mended amount of fat and of the lye solution 
for satisfactory thickening. 

Preparation. 

(1) Measure out the appropriate amouut of 
gasoline and piece in a clean container. 

Caution: Keep material away from open 
flames. 

(2) Add the tallow to the gasoline and stir for 
about one-half minute to dissolve the tallow. 

Add the alcohol to the mixture 
In another container dissolve the lye in water. 

Caution? Add lye to water slowly. Do not 
prepare this solution in an aluminum con- 
tainer. 

(5) Add the lye solution to the gasoline mixture 
and Btir occasionally until the mixture 
thickens (about one-half hour). 

The mixture will thicken to a very firm butter 
paste in one to two days. The mixture can be 
thinned, if desired, by mixing in additional 
gasoline. Store in an air-tight container 
until ready to use. 

d. Application . See paragraph 0303.1. 



( 3 ) 

( 4 ) 
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(1) Dissolve the lye in water using a clean con- 
tainer. 

Caution: Add lye to water slowly. Do not 
prepare this solution in an aluminum con- 
tainer. 

64 

(2) Stir gasoline and copaiba balsam in another 
clean container. 

(3) Add the saturated lye solution to the 
gasoline mixture and atir until the gel forms. 
Store in an air-tight container until ready to 
use. 

NoU. Increase the lye solution to 10 parts by volume 
(5 parte lye, 5 parte water) if the gasoline does not 
thicken. 



(6) 



0*03-3 LYE-BALSAM SYSTEMS 

а. Description See paragraph 0303.1 

б. Material and Equipment. 

Porta bp 

tnr+mt actum, Uaadfor Common aour« 

Gasoline.. 80 Motor fuel Gas stations or 

motor vehicles. 

14 Medicine, varnish, Drug stores, vamk 



Either: 

Copaiba 

balsam 

Copaiba 

resin 

Jesuits’ 

balsam. 

On 

Tolu 

balsam 

Tolu 

resin 

Thomas 

balsam. 

Lys... 



odor fixative. 



factories, perfu 
processors, 
natural oleoresin. 



1 4 Medicine, per- 

fume, confec- 
tionery, fumi- 
gant, chewing 
gum. 



. 3. 



Drain cleaner, 
making of soap. 



Drug stores, per- 
fume processors, 
candy manu- 
facturers. 



Food and drug 
stores, soap 
factories. 



Water.... 3 
Spoon or stick for stirring 
Two air-tight containers 

Note. Lye is also known as caustic soda or sodium 
hydroxide. Allow for the strength of the lye. If only 
50% (as in Drano), use twice the amount indicated 
above. Potassium hydroxide (caustic potash, potasaa) 
may be used in place of lye. 

c. Preparation. 



d. Application. See paragraph 0303.1. 

0303.4 SOAP-ALCOHOL SYSTEMS 

а. Description. See paragraph 0303.1. 

б. Material and Equipment. 

Porta bp 

Tnera4iaM aolumo Uaod for Common aourta 

Gaaoline.. 36 Motor fuel Gas stations or 

motor vehicles 

Ethyl aL 1 Whiskey Liquor stores 

cohol. 

Laundry 20 (pow- Washing Food stores 

soap. der) or 
28 

(flake). 

Air-tight container 
Spoon or stick for stirring 

NoU. Methyl (wood) or iaoprophyl (rubbing) 
alcohols can be substituted for the ethyl alcohol. When 
a stronger alcohol (150 proof) or one of the dry alcohol 
substitutes is used, add an amount of water to make 
the concentration 50% by volume. (The percent 
alcohol as equal to ^ of the proof — 160 proof is 75% 
alcohol.) 

(1) Unless the word soap actually appears some- 
where on the container or wrapper (at retail 
store level), a washing compound may be 
assumed to be a synthetic detergent. Soaps 

react with mineral salts in hard water to 
form a sticky insoluble scum while synthetic 
detergents do not. Synthetic detergents 
cannot be UBed. 

(2) The following is a list of commercially 
available soap products (at retail store level): 

Some Manu/nclurer 

Ivory Snow Proctor and Gamble 

Wory Flakes Proctor and Gamble 

Fkkei Lever Brothers 

Chiffon Flakes Armour 

Palmolive Bar Soap Colgate-Palmolive 

3w«>.hearL Bar Soap__ Manhattan Soap Company 

Octagon Bar Soap Colgate-Palmolive 
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(3) Home prepared bar soaps may be used in 
place of purchased bar soaps. 

c. Preparation. 

(1) Measure out the appropriate amount of 
gasoline and place in a clean container. 

Caution: Keep material away from open 

flames. 

(2) Add the alcohol to the gasoline. 

(3) Add the soap powder to the gasoline-alcohol 
mixture, and atir occasionally until the 
mixture thickens (about 15 minutes). 

(4) The mixture will thicken to a very firm butter 
paste in one to two days. It can be thinned, 
if desired, by mixing in additional gasoline. 
Store in an air-tight container until ready to 
use. 

d. Application. Sec paragraph 0303.1. 

0303.5 ECO SYSTEM 66 

а. Description. See paragraph 0303.1. 

б. M alerial and Equipment. 

Parit 

by 



Ingredient n/uhu Chemical name Uted far Comma* mu tee 

Gasoline 85 Motor fuel Gna stations 

or motor 
vehicles. 

Egg whites 14__ % Food, in- Food stores, 

(chicken, duatrial farms. 

ostrich, processes. 

duck. 

Use any one of the following additives: 

Table salt 1... Sodium Food, Seawater, 

chloride industrial natural 

processes. brine, food 

stores- 

Ground 3 Beverage Food stores, 

coffee (not coffee 

decaffein- processors 

i*ed). 

Leaf tea 3 Beverage Cacao trees, 

food stores. 

Sugar 2 Sucroee Sweetening Sugarcane, 

foods, in- food stores. 

duatrial 

processes 

Borax 2... Sodium Washing aid, Natural in 

tetrabor- industrial some areas, 

ate deca- processes. food stores, 

hydrate. 

Saltpeter 1-,- Potassium Pyrotech- Natural 

(Niter). nitrate. nics, ex- deposits, 

plosives, drug stores 

matches, 

medicine. 



Infrtdiral wohtmo Chemical name Umd for Common eourco 



Epeom salts.. 1 — 


Mganeeium 


Medicine, 


Natural 




sulfate 


mineral 


deposits. 




hepta- 


water, 


Kieaerite, 




hydrate. 


industrial 

processes. 


drug and 
food stores. 


Washing 2___ 


Sodium 


Washing 


Food, drug. 


soda (sal 


carbon- 


cleanser, 


and photo 


tods). 


ate deca- 


medicine, 


supply 




hydrate. 


photog- 

raphy. 


stores. 


Baking soda.. 2... 


Sodium 


Baking ef- 


Food and 




bicar- 

bonate. 


fervescent 

•Alts, 

beverages, 

mineral 

waters, 

medicine, 

industrial 

processes. 


drug stores 


Aspirin 2___ 


Acetyls&li- 


Medicine 


Food and 


(crushed). 


cyhc 

add. 




drug store*. 



Spoon or stick for stirring 
Two air-tight containers 

c. Preparation. 

(1) Separate the egg white from the yolk aa 
follows: 

(a) Method 1. Crack the egg at approximately 
the center. Allow the egg white to drain 
into a clean container. When most of the 
egg white has drained off, flip the yellow 
egg yolk from one-half shell to the other, 
each time allowing the egg white to drain 
into the container. Transfer the egg white 
to a capped jar for storage or directly into 
the container being used for the gelled flame 

6S 

fuel. Discard the egg yolk. Repeat the proc- 
ess with each egg. Do not get the yellow 
egg yolk mixed into the egg white. If egg 
yolk gets into the egg white, discard the egg. 
(b) Method £. Crack the egg and transfer 
(CAREFULLY SO AS TO AVOID 
BREAKING THE YOLK) the egg to a 
shallow dish. Tilt the dish slowly and pour 
off the egg white into a suitable container 
while holding back the yellow egg yolk with 
a flat piece of wood, knife blade, or fingers. 
Transfer the egg white to a capped jar for 
storage or directly to the container being 
used for the gelled flame fuel. Discard the 
egg yolk. Repeat the process with each egg 
being careful not to get yellow egg yolk 
mixed in with the egg white. If egg yolk 
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gets into egg u hite, discard the egg and wash 
the dish. 

(2) Store egg white in an ice box, refrigerator, 
cave, cold running stream, or other cool area 
until ready to prepare the gelled flame fuel. 

(3) Pour the egg white into a clean container. 

(4) Add the gasoline. 

Caution: Keep material awaj from open 

flames. 

(5) Add the table salt (or one of its substitutes) 
and stir until the gel forms (about 5-10 
minutes). Use within 24 hours. Thicker 
gelled flame fuels can be obtained by— 

(а) Reducing the gasoline content to 80 parts 
by volume (NO LOWER); or 

(б) Putting the capped jars in hot (65° C., 

149° F.) water for hour and then letting 

69 

them cool to ambient temperature. (DO 
NOT HEAT THE GELLED FUEL CON- 
TAINING COFFEE.) 
d. Application. See paragraph 0303.1. 

0303.6 LATEX SYSTEM 

a. Description, See paragraph 0303 1. 

b. Material and Equipment. 

Part a 



Infrtdttru hIum for Common omres 

Gasoline 92-. Motor fuel Cm elation* or 

motor vehicle*. 

Either: 

Latex com- 7... Paint*, adhesive*, Natural from tree 

mercial or rubber product*. or plant, rubber 

natural. cement, general 

store*. 

Or: 

Gunyule 7... Wire insulation, Coagulated and 

Gutta percha waterproofing, dried latex, 

Balata. machinery belt*, rubber industry. 

golf ball cover*, 
gasket*. 

Any one of the following: 

Dilute acetic 1... Salad dressing, Food stores, fer- 

arid developing men led apple 

(vinegar). photographic cider or wine, 

films. photography 

•upply. 

Sulfuric acid, 1 Storage batteries. Motor vehicles, in- 
battery acid material dustrial plant*, 

(oil of vitriol). processing. 

Hydrochloric 1... Petroleum wells, Hardware stores, 

acid I < muri- pickling and industrial plant*, 

atic add). metal cleaning, 

industrial 

processes. 



Air-tight container 
Spoon or stick for stirring 
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Caution t Sulfuric add and hydrochloric 
add will born akin and ruin clothing. The 
fumes will irritate nose passages, hugs and 
eyes. Wash with Urge quantities of water 
upon contact. 

c. Preparation. 

(!) Commercial rubber latex may be used without 
further treatments before adding it to gas- 
oline. 

(2) Natural rubber Utex will coagulate (form 
lumps) as it comes from the pUnt. Strain off 
the thick part for use in flame fuel. If the 
rubber latex does not form lumps, add a small 
amount of acid to coagulate the latex and use 
the rubbery' lump for gelling. It is best to 
air-dry the wet lumps before adding them to 
gasoline. 

(а) Using commercial rubber latex. 

1. Place the latex and the gasoline in the 
container to be used for the gelled 
gasoline and stir. 

Caution: Keep material away from open 
flames. 

f . Add the vinegar (or other acid) to the liquid 
in the container and stir again until the 
gel forms. Store in an air-tight container 
until ready to use. 

Sole. Um gelled gasoline a* aoon a* possible becauw 
it become* thinner on standing. If the gel i* too thin, 
reduce the gasoline content (but not below 85% by 
volume). 

S. Natural rubber latex coagulates readily. If 
acidB are not available, use one volume of 
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acid salt (alum, sulfates and chlorides 
other than sodium and potassium). The 
formic acid content of crushed red ants 
will coagulate natural rubber latex. 

(б) Using natural rubber latex. 

80 parts by volume of gasoline. 

20 parts by volume of coagulated or 
dried rubber. 

Let the rubber lump soak in the gasoline in a 
closed container two or three days until a 
gelled mass is obtained. Prepare the gelled 
gasoline using the above formulation. This 
gelled gasoline should be used as soon aa 
possible after it has thickened sufficiently. 

d. Application. See paragraph 0303.1. 

0303.7 WAX SYSTEMS 
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a. Description. See paragraph 0303.1. 

b. Material and Equipment. 



P*ri» 



Imfrtduni V md far Cimui ttni'Ci 

Gasoline 80.. Motor fuel — Gas stations or 

motor vehicles. 

Any one of the following waxes: 

Osocerite 20.. Leather polish, Natural depoei la, 

mineral wax sealing wax, general and de- 

foasil wax candlee Cray one, partment stores, 

cereain wax. waxed paper, 

textile sizing. 

Beeswax 20.. Furniture and Honeycomb from 

floor waxes, bees, general ai 

artificial fruit department ito 

and flowers, 
wax paper, 
candles. 

71 



Honeycomb from 
bees, general and 
department store*. 



IwAinU 

Bay berry 



myrtle 

wax. 

Ly« 



W 

volum* (/W It 

20. . Candles, soaps, 
leather polish, 
medicine. 



0.5. Drsin cleaner, 

making of soap. 



Two air-tight containers 
Spoon or stick for stirring 



Natural from 
myrica berries, 
general, depart- 
ment, and drug 
stores. 

Food and drug 
•tores, soap 
factories. 



Caution r Lye causes severe buns to eyes. 

Note. Lye is also known as caustic sods or sodium 
hydroxide. Allow for strength of lye. If only 50% (as 
in Drano), use twice the amount indicated above. 
Potassium hydroxide (caustic potash, potassa) may 
be used in place of lye. 

c. Preparation. 

(1) Wax from natural sources. 

(a) Plants and berries are potential sources of 
natural waxes. Place the plants and/or 
berries in boiling water. The natural waxes 
will melt. Let the water cool, and the 
natural waxes will form a solid layer on the 
water surface. Skim off the wax and let it 
dry. 

(5) Natural waxes which have suspended 
matter should be melted and screened 
through a cloth. 

(2) Gel from gasoline and wax. 

(a) Put the gasoline in a clean container. 

Caution: Keep material away from open 



(b) Melt the wax and pour it into the gasoline 
container. 



(c) Tightly cap the container and place it in 
hot water (sufficiently hot so that a small 
piece of wax will melt on the Burface). 

(d) When the wax has dissolved in the gasoline, 
place the capped container in a warm water 
bath and permit it to cool slowly to air 
temperature. 

(e) If a solid paste of gel does not form, add 
another 10 parts by volume of melted wax 
and repeat (6), (c), and (d) above. 

(/) Continue adding wax (up to 40 parts by 
volume) as before until a paste or gel is 
formed. If no paste forma at 80 parts by 
volume of gasoline and 40 parts by volume 
of melted wax, the wax is not satisfactory 
for gelled gasolines and may be used only in 
combination with alkali. 

(3) Gel from gasoline, wax and alkali. 

70 parts by volume of gasoline 

29.5 parts by volume of melted wax 
0.5 parts by volume of staurated lye solution 

(a) Prepare the saturated lye solution by 
carefully adding one volume of lye (or two 
volumes of Drano) to one volume of water 
and stir with a glass rod or wooden stick 
until the lye is dissolved. 

Caution: L ye causes severe burns to eyes. 

Add the lye to the water slowly. Let cool to 
room temperature and pour off the saturated 
liquid solution. Do not prepare this solution 
in an aluminum container. 

(b) Prepare the gasoline-wax solution according 
to the method described above. 

(c) After the solution has cooled for about 15 
minutes, CAUTIOUSLY loosen the cap, 
remove it and add the saturated lye solu- 
tion. 

(d) Stir about every five minutes until a gel 
forms. If the gel is not thick enough, remelt 
with another 5 parts by volume of wax and 
0.1 part by volume of saturated lye solution. 
Stir contents as before. Store in an air- 
tight container until ready to use. 

SoU. In addition to the lilted waxes, the following 
may be used: candelilia wax, camauba (Brazil) wax, 
Chinsse (insect) wax, Japan (sumac) wax, montan 
(lignite) wax, and palm wax. 

d. A pplication. See paragraph 0303 . 1 

0303.1 ANIMAL BLOOD SYSTEMS 

a. Description. See paragraph 0303.1. 
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b. Material and Equipment. 



Turr+dimi f#£ 

Gasoline 68 



Part* 

Wrtuwu Ckrmunl DM 



Umdfr 
Motor fuel. 



Animal blood 30 Food, 

(sheep, medicine, 

cow, hot, 
do*, etc.). 

Any one of the following: 

Coffee (not 2 Food, caf- 

decal- feine 

feinixed). source, 

beverage. 

Leaf tot... 2 Food, 

beverage. 

Pari . 75 

/■prwfanf vetumr ChwilcaJ nima Umdfor 

Lime 2 — Calcium Mortar, 

oxide. plaster, 

medicine, 



Gas stations 
or motor 
vehicles. 

Slaughter 

houses, 

natural 

h a bi ta t . 

Coffee proc- 
essors, food 
■tores. 



Common mm 



Baking 

soda 



Epsom 

•alts. 



Sodium bi- 
carbon- 
ate. 



2... Magnesium Medicine, 



Industrial 

Baking, bev- 
erages, 
medicine, 
indua trial 



Food and 
drugstores. 



sulfate 

hepta- 

hydrale. 



industrial 



mineral 

water. 



Natural de- 
posits, drug 
and food 
■tores. 



Two air-tight containers 
Spoon or stick for stirring 

c. Preparation. 

(1) Animal blood serum. 

(а) Slit animal's throat by jugular vein. Hang 
upside down to drain. 

(б) Place coagulated (lumpy) blood in a cloth 
or on a screen and catch the red fluid 
(semm) which drains through. 

(c) Store in a cool place if possible. 

Caution; Animal blood can cause infec- 
tions. Do not get aged animal blood or the 
serum into an open cut 

(2) Preparation of gelled gasoline. 

(a) Pour the animal bolod serum into a clean 
container and add the gasoline. 

Caution; Keep material away from open 
flames. 
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(6) Add the lime and stir the mixture for a few 
minutes until a firm gel forms. Store in an 
air-tight container until ready to use. 



INCENDIARIES 

Note. Egg white may be substituted for up 
to ]/* of the animal blood serum. 

d. Application. See paragraph 0303.1. 

0304. PARAFFIN-SAWDUST 

а. Description. 

(1) This item consists of a mixture of paraffin 
wax and sawdust. It is easily prepared and 
aafe to carry. It is used to ignite wooden 
structures including heavy beams and timbers. 
It will also ignite paper, rags and other tinder 
type materials to build larger fires. 

(2) This incendiary can be safely ignited by a 
match flame. However, any igniter listed in 
chapter 3 can be used in conjunction with 
specific delay mechanisms in chapter 5 for 
delayed ignition of this incendiary. 

(3) All or part of the paraffin wax may be replaced 
by beeswax but not by vegetable or animal 
fats or greases. 

б. Material and Equipment. 

Paraffin wax, beeswax, or wax obtained by melting 
candles. 

Sawdust. 

Source of heat (stove, hot plate). 

Pot. 

Spoon or stick for stirring. 

c. Preparation. 

(1) Put enough wax in the pot so that it is about 
half full. 

77 

(2) Heat the pot on a stove or hot plate until the 
wax melts. 

(3) Remove the heated pot from the stove or hot 
plate and shut off the source of heat. Add 
the sawdust to the melted wax until the pot 
is nearly full. Stir the mixture with a spoon 
or Btick for a few minutes, being sure there is 
no layer of wax at the bottom of the pot 
which has not been mixed with the sawdust. 

(4) While the mixture is in a fluid state, pour it 
into a waxed paper carton or other container. 
Upon cooling, the wax mixture will harden 
and take the shape of the container. The 
mixture can be Btored for months without 
losing its effectiveness. If it becomes wet, 
it will be effective again when it is dried. 

(5) A less effective incendiary may be made by 
melting some paraffin or beeswax, dipping 
sheets of paper in the molten wax for a few 
seconds, and removing the paper to let the 
wax harden. This waxed paper lights readily 
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from a match. Although not as hot or 
persistent or the paraffin-sawdust mixture, 
the waxed paper is an excellent incendiary 
and may be substituted in many instances for 
initiating readily ignitable materials. The 
paper may be wadded up, folded, or tom into 
strips. 

d. Application. 

(1) Place about a quart of the mixture in a paper 
bag and put the bag down on the object to be 
burned. A match may be used to ignite the 
bag which will then ignite the paraffin-sawdust 

mixture. The fire starts very slowly so there 
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is no hazard involved, and it usually takes two 
or three minutes before the paraffin-sawdust 
mixture is burning strongly. This, of course, 
is a disadvantage where a hot fire is required 
quickly. Once started, however, this mixture 
bums vigorously because the paraffin itself 
gives & fairly hot flame and the sawdust acts 
like charcoal to increase the destructive effect. 

(2) Where very large wooden beams or structures 
are to be burned use more of the mixture. A 
bag containing two or three quarts will be 
enough to set fire to almost any object on 
which paraffin-sawdust mixture can be used 
effectively. 

(3) To be most effective on wood structures, this 
mixture should be in a pile, never spread out 
in a thin layer. If possible, place it under the 
object. When placing the incendiary' in a 
packing box Or in a room, place it in a comer. 

0305. FIRE-BOTTLE (IMPACT IGNITION) 
a. Description. C A P 

BOTTLE 

ABSORBENT 



7 » 

This item consists of a glass bottle containing gasoline 
and concentrated sulfuric acid. The exterior of the 
bottle is wrapped with a rag or absorbent paper. Just 
before use, the rag is soaked with a saturated solution 
of granulated Bugar and potassium chlorate. Thrown 
against hard-surfaced targets such as tanks, automotive 
vehicles or railroad boxcars, this fire bottle is a very 
effective incendiary. 





b. Material and Equipment. 

Concentrated sulfuric acid (para 0103). 

Gasoline- 

Potassium chlorate (powdered). 

Sugar (granulated). 

Jar or bottle, with cap or stopper pint). 

Cloth or absorbent paper. 

Jar or bottle, with cap or stopper (I quart). 

String or tape. 

Heat resistant glass or porcelain pot (l pint 
capacity). 

Heat source. 

Glass funnel. 

Spoon. 

Small container for measuring. 

c. Preparation. 

(1) Using the funnel, pour the gasoline into the 
quart bottle until approximately two-thirds 
full. 

Caution: Keep this material away from 
open flames. 

(2) Slowly add concentrated sulfuric acid through 
the funnel to the gasoline in the bottle and 
fill the bottle to within one inch of the top. 
The funnel must be used to direct the con- 
centrated acid into the gasoline in the center 

BO 

of the bottle. Stopper or cap the bottle 
securely. 



Note. If only battery-grade sulfuric arid ii available, 
it mint be concentrated. See instructions under 
paragraph 0103. 

(3) Flush the tightly capped bottle with water to 
remove any gasoline or acid adhering to the 
outside surface and dry the bottle. This must 
be done to avoid accidental combustion during 
the following steps. 

(4) Wrap a clean cloth or several sheets of ab- 
sorbent paper around the bottle. Fasten with 
strings or rubber bands. 
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( 5 ) 



( 6 ) 



81 



chlorate will react with the sulfuric acid. This 
reaction ignites the gasoline which will engulf 
the target area in flames. 



(7) 

( 8 ) 



Prepare a saturated solution of granulated 
sugar and potassium chlorate in water as 
directed below. 

Add six measures of water to the porcelain 0306. FIRE BOTTLE (DELAY IGNITION) 
pot and dry the measuring container with a a. Description. 
clean rag or paper towel. RUBBER 



(9) 



(10) 



Bring the water to a boil. 

Using a clean, dry spoon, place granulated 
sugar in the measuring container and add one 
and one-half measures of sugar to the boiling 
water. 

Wipe the spoon with a clean rag or paper towel 
and place one measure of potassium chlorate 
into the boiling sugar water. 

Remove the pot of boiling mixture im- 
mediately from the heat source and shut off 
heat source. 

(11) When the solution is cool, pour it into the 
small ^ pint bottle using the glass funnel and 
cap tightly. 

Flush this bottle with water to remove any 
solution or crystals adhering to the outside 
surface and dry the bottle. When the crystals 
settle, there should be about liquid above 
the crystals. 

Caution: Store this bottle separately from 
the other bottle containing gasoline and 
concentrated sulfuric add. 

d. Application. 

(1) Just prior to actual use, shake the bottle con- 
taining the ougar-potaaBium chlorate crystals 
and pour onto the cloth or paper wrapped 
around the gasoline-acid bottle. The fire 
bottle can be used while the cloth is still wet or 



MEMBRANE 



( 12 ) 



after it has dried. However when dry, the 
sugar-potassium chlorate mixture is very 
sensitive to sparks, open flame, bumping and 
scraping. In the dry condition the bottle 
should be handled carefully. 




(2) The fire bottle should be gripped in one hand 
and thrown like a hand grenade. Upon im- 
pact with a metallic or other hard surface, the 
bottle wiZl break and the sugar-potassium 



IGNITE 




CORK 



GASOLINE 
SULFURIC ACID 



(1) This item consists of a bottle of psoline and 
concentrated sulfuric acid which is ignited by 
the chemical reaction of the acid with Sugar- 
Chlorate Igniter (0201). A delay feature is 
incorporated in this incendiary. The amount 
of delay is determined by time it takes the 
sulfuric acid to corrode a rubber membrane 
and react with the igniter mix. Immediate 
ignition may also be achieved by breaking the 
bottle and allowing the ingredientr to mix. 

(2) Prepared fire bottles are stored upright. This 
allows the heavier acid to lay on (be bottom, 
with the gasoline on top. When put in \m r 
the bottle is inverted, allowing the arid to 
come in contact with the rubber membrane 
and to begin corroding it. 

6. Material and Equipment. 

Wide mouth bottle. 

Cork or rubber stopper (must fit snugly in bottle). 

Sheet rubber on rubber membrane. 

Sugar-Chlorate Igniter (0201). 

Concentrated Sulfuric Acid (0103). 

Gasoline. 

c. Preparation. 

(1) Cut or drill a cavity on the bottom of the 
cork big enough to hold at least two teaspoon- 
fuls of sugar-chlorate igniter. Be careful not 
to break through the cork. If the hole does go 
all the way through, it must be sealed with 
another smaller cork. 
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(2) Fill the bottle with a 50/50 concentration of 
gasoline and sulfuric acid. Pour the gasoline 
in first, then add the sulfuric acid carefully, 
making certain not to splash acid on the skin 
or in the eyes. 

Note. If only battery grade lulfuric add i n available 
it must be concentrated before it can be uaed. See 
paragraph 0103 for details of concentration process. 

(3) Fill the hole in the cork with Sugar-Chlorate 
Igniter (0201). Cover the side of the cork 
containing the igniter with a piece of thin 
rubber membrane and then force the cork 
into the gasoline-acid filled bottle. Take care 
to prevent any of the igniter mix from falling 
into the jar. 

d. Alternate Method of Preparation. 

( 1) Drill or cut a hole all the way through the cork. 

(2) Fill the bottle with gasoline and acid as 
described above. 

(3) Place the rubber membrane over the cork and 
install in the bottle. Make certain that cork is 
fitted tightly and rubber membrane fully 
covers the inner portion of the bottle. 

•5 

(4) Fill the hole in the cork with igniter mixture as 
before and install a small cork in the hole 
covering the igniter mixture. 

e. Application. 

(1) To start the delay working invert the bottle. 
The acid will begin corroding the rubber 
membrane. When the acid breaks through, 
it will react violently and either break the 
bottle or blow out the cork stopper and 
ignite the gasoline. 

(2) The Delay Fire Bottle works well on readily 
ignited materials where the scattering of the 
burning gasoline will start a number of fires at 
once. To ignite wooden structures, prepara- 
tion such as piling up of flammable tinder 
and kindling is required. 

(3) The delay time for initiation of the gasoline is 
slowed down in cold weather and may be 
stopped if the acid freezes. Check the delay 
time by testing the acid with the identical 
thickness rubber membrane at the tempera- 
ture of expected use. Always use concentrated 
sulfuric acid. 

0307. THERMITE 

O- Description. 

(1) Thermite is composed of magnetic iron flakes 
and aluminum powder. Thermite may be 



obtained as a manufactured item or may be 
improvised for use in welding machinery 
parte together and burning holes in metal 
structures. The termite reaction is initiated 
by strong heat and therefore cannot be 
directly ignited with a safety fuse or match. 

M 

The following igniters, found in chapter 3, 
may be used to initiate thermite: Powdered 
Aluminum — Sulfur Pellets (0207), Magnesium 
Powder— Barium Peroxide Igniter (0210), and 
Subigniter for Thermite (0211). 

(2) Thermite is very safe to handle and transport 
because of its high ignition temperature. It 
burns well in cold and windy weather. 
Thermite will penetrate a sealed metal con- 
tainer and ignite the contents. It may be 
easily improvised if aluminum powder and 
iron oxide particles of the proper size are 
available. 

6. M aterial and Equipment. 

Aluminum powder (no coarser than ground coffee). 

Iron oxide flakes (FejO< — similar to coarse ground 
coffee) . 

Spoon or cup for measuring. 

Jar or can with tigh; fitting lid. 

Cardboard can with metal ends. 

c. Preparation. 

(1) Place three parts by volume of iron oxide and 
two parts by volume of aluminum powder 
into the jar. Leave enough empty space to 
facilitiate mixing. 

(2) Tighten the lid on the jar, turn the jar on its 
side and slowly roll until the two powders are 
completely mixed. The mixture is now ready 
for use and may be stored for months in the 
sealed container. 

<£ Application. 

(1) Thermite is used to attack metallic targets 
auch as transformers, electric motors, file 
cabinets, gears, bearings, boilers, storage tanks 

•7 

and pipelines. In operation, the methods 
described below produce a quantity of molten 
metal that streams out the bottom of the unit. 
On contact with the target, the. molten metal 
will cut through the outer metal casing and 
pour molten metal on the interior. Thermite 
is not recommended for use on moderate or 
heavy wooden structures or other applications 
where^ a persistent flame is required. Two 
basic techniques are described, one for burning 
holes in steel and the other for welding steel 
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parts together. 

(a) Burning hole3. 

1. In order to penetrate a steel plate with the 
minimum quantity of thermite, the mass 
of ignited thermite must be held away 
from the target during the initial combus- 
tion period. Thi«* minimizes conductive 
heat loss (from the thermite to the target) 
during this period and results in the 
thermite attaining maximum combustion 
temperature. When that temperature is 
reached, the thermite is dropped onto the 
steel plate surface and a hole is burned 
through the plate. The following illus- 
trates the method for burning a hole 
through a plate of % inch structural 
steel. 

£. Cut a cardboard can (having metal ends) 
into two equal sections. Example of the 
type of cardboard container required are 
which contain household abrasive cleaners 
such as AJAX, BON AMI and OLD 

DUTCH CLEANSER. 

IS 

3. One section of the can trimmed to a height 
of 2 inches and two side vents are cut as 
shown below. 




4. The other section is filled approximately 
full with thermite. The thermite is then 
completely covered with one of the three 
above mentioned igniter materials to a 
depth of at least inch. Place the end 
of a length of Fuse Cord (0101) into the 
igniter mix, making certain that it does 
not extend into the thermite itself but 



top of the vented section. Both metal 
ends of the cardboard can are now touch- 
ing. M 




6. After ignition, the thermite bums a hole 
through the steel plate dropping ex- 
tremely he t particles of molten slag into 
the interior of the steel container. The 
Bide vents cut in the bottom section of the 
can allow excess slag to run off and not 
close up the hole in the steel target. 

(6) Welding. 

i . A different method is employed when 
thermite is used to weld machinery 
components or plates together. The 
procedure is similar to that used for 
burning through steel except that the 
bottom stand-off is eliminated and the 
amount of thermite can be less than that 
used to burn through a inch steel plate. 
The assembly is shown below. 

90 




2. In this instance, heat is conducted from the 
thermite to the steel during the combus- 
tion period. Thus, the steel is heated to 
nearly the same temperature as the slag 
and a weld is effectively made. 



ends in the center of the igniter mixture. 
Improvised String Fuse (0102) may be 
substituted for the Fuse Cord (0101) if 
desired. 

5. The final assembly is constructed by placing 
the vented section, open face down, over 
the target area. The metallic end of this 
section is now facing up, away from the 
target surface. The section filled with 
thermite, igniter, and fuse is placed on 



Caution: Never attempt to ignite thermite 
without at least a few seconds delay time 
because it bnrns so quickly and so hot that 
the user could be seriously burned if he were 
nearby when ignition took place. 

0301. FLAMMABLE LIQUIDS 

a. Description. Flammable liquids are an excellent 
incendiary for starting fires with easily combustible 
material. They burn with a hot flame and have many 
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uses as incendiaries. Most of these liquids are readily 
available and they are easily ignited with a match. 
However, these liquids tend to flow off the target and 
their characteristic odor may cast suspicion on the 
person found carrying them. 

6. Material and Equipment. 

Can or bottle with tight fitting lid (minimum 1 
pint capacity). 

One of the following volatile liquids: 

Gasoline Cleaners naptha 

Kerosene Turpentine 

91 

Toluene or Toluol Lighter fluid 

Xylene or Xylol Fuel oil 

Benzene or Benzol Alcohol 

c. Preparation. No preparation other than placing 
the liquid into an air-tight container for storage and 
transportation to the target is required. 

d. Application . The most effective way to use flam- 
mable liquids is to pour at least a pint of the liquid on 
a pile of rags or sawdust which have been place in a 
corner of a packing box or other wooden object. This 
procedure keeps the liquid concentrated in a small area 
and gives a more persistent flame for igniting wooden 
objects. If small pieces of charcoal are available, they 
should be soaked w ith the flammable liquid and placed 
on the target. The charcoal will ignite and give a hot, 
persistent glow that is long lasting. After placing the 
flammable liquid on the target, throw' a lighted match 
on a soaked area. Do not stand too close when this is 
done. 

0309. INCENDIARY BRICK 



a. Description. 

(1) This incendiary is composed of potassium 
chlorate, sulfur, sugar, iron filings and wax. 
When properly made, it looks like an ordinary 
building brick and can be easily transported 
without detection. The incendiary brick will 
ignite wooden walls, floors, and many other 
combustible objects. 

(2) This incendiary can be directly ignited by all 
igniters listed in chapter 3, coupled with a 
specific delay mechanism found in chapter 5. 
To ignite this incendiary with White Phos- 
phorus Solution (0209), the solution must 'first 

92 

be poured on absorbent paper and the paper 
placed on top of the brick. 

b. Material and Equipment. 



Potassium chlorate (powdered) 

Sulfur (powdered) 

Granulated sugar .. 

Iron filings - 



40 

15 

20 

10 



Wax (beeswax or ordinary candle wax) 
Spoon or stick 
Brick mold 
Red paint 

Measuring cup or can 
Double boiler 

Heat source (hot plate or stove) 



c. Preparation. 

(1) Fill the bottom half of the double boiler with 
water and bring to a boil. 

(2) Place the upper half of the boiler on the lower 
portion and add the wax, sulfur, granulated 
sugar, and iron filings in the proper amounts. 

(3) Stir well to blend all the materials evenly. 

(4) Remove the upper half of the double boiler 
from the lower portion and cither shut off 
the heat source or move the upper section 



several feet from the fire. 

Caution: Extreme care should be exercised 
at this point because accidental ignition of 
the mixture is possible. Some means of 
extinguishing a fire should be at hand, & fire 
extinguisher or sand. It is important to keep 
face, hands, and clothing at a reasonably safe 
distance during the remainder of the prepara- 
tion. A face shield and fireproof gloves are 



re 



tjjiill 



i ended. 
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(5) CAREFULLY add the required amount of 
potassium chlorate and again stir well to 



obtain a homogeneous mixture. 

(6) Pour the mixture into a brick mold and set 
aside until it cools and hardens. 



(7) When hard, remove the incendiary from the 



mold, and paint it red to simulate a normal 
building brick. 



d. Application. 

(1) When painted, the incendiary brick can be 
carried with normal construction materials 
and placed in or on combustible materials 

(2) A short time delay in ignition can be obtained 
by combining Fuse Cord (0101) or Improvised 
String Fuse (0102) and one of the igniter 
mixtures found in chapter 3. (For example, 
several spoonfuls of Sugar-Chlorate mixture 
(0201) are placed on the incendiary brick. 



Fuse cord is buried in the center of the igniter 



mixture and the fuse is taped to the brick. 
Delay times are determined by the length of 
the fuse. Suitable delay mechanisms are 
given in chapter 5 for delay times longer than 
those practical with fuse cord.) 
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CHAPTER 5 
DELAY MECHANISMS 

0401. CIGARETTE 

a. Description. 

(1) This item consists of a bundle of matches 
wrapped around a lighted cigarette. It is 
placed directly on easily ignited material. 
Ignition occurs when the lighted portion of 
the burning cigarette reaches the match 
headB. This delay mechanism can be used to 
initiate all igniters listed in chapter 3 except 
Magnesium Powder — Barium Peroxide (0210) 
and Powdered Aluminum — Sulfur Pellets 
(0207). A cigarette delay directly ignites the 
following incendiaries: Napalm (0301), Gelled 
Gasoline (exotic thickeners) (0302), and 
Gelled Gasoline (improvised thickeners) 
(0303). 

(2) The following dry tinder type materials may 
also be directly ignited by the cigarette delay 
mechanism : Straw, paper, hay, woodshavings 
and rags. 

(3) Usually this delay will ignite in 15 to 20 
minutes, depending on length of cigarette, 
make of cigarette, and force of air currents. 
A duplicate delay mechanism should be 
tested to determine delay time for various 
ambient conditions. 

9 5 

(4) The cigarette must be placed so that the 
flame will travel horizontally or upward. 
A burning cigarette that is clamped or held 
will not burn past the point of confinement. 
Therefore, the cigarette should not contact 
any object other than matcheB. 

fc. Material and Equipment. 

Cigarette. 

Matches (wooden). 

Match box. 

String or tape. 

c. Preparation . 

(1) Picket-fence delay. 




(a) Push one wooden match head into a ciga- 
rette a predetermined distance to obtain 
the approximate delay time. 



(5) Tie or tape matches around the cigarette 
with the match heads at the same location 
as the first match in the cigarette. 

(2) Match box delay. 96 




Tear out one end of the inner tray of f» box 
of matches (the end next to the match heads). 
Push one match into the cigarette. Insert 
this cigarette into the bunch of match** and 
parallel to the matches at the center of the 
pack. Slide the tray out of the inner box, 
leaving the match heads and the cigarette 
expored. The head of the match in the 
cigarette should be even with the exposed 
match heads. 
d. Application. 

(1) PickeL-fence delay. 




(а) Light the cigarette and place the delay 
mechanism on a pile of igniter mixture, 
paper, straw, or other dry tinder type mate- 
rial. Be sure that the portion of the 
cigarette between the lit end and the match 
heads is not touching anything. 

(б) Pile tinder material all around the cigarette 
to enhance ignition when the match heads 
ignite. 

(2) Matchbox delay. 




(a) Place the delay so that the cigarette is 
horizontal and on top of the material to be 
ignited. Light the cigarette. 

(b) Be sure igni table material such as paper, 
straw, flammable solvents, or napalm is 
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placed close to the match heads. When 
using flammable solvents, light the cigarette 
away from the area of solvent fumes. 

(c) To assure ignition of the target, sprinkle 
some igniter material on the combustible 
material. The match box delay is then 
placed on top of the igniter material. 
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0402. GELATIN CAPSULE 

a. Description. 

WATER OR ACID 




Gelatin capsule delays work by the action of either 
water or concentrated sulfuric acid on the gelatin. 
When the liquid dissolves the gelatin, it contacts and 
reacts with an igniter mix. These delays can be used 
with various igniters, are easily prepared and easily 
carried. The disadvantage is that the delay times vary 
with temperature and they will not work at or below 
32° F. Gelatin capsule delays will work with the 
following ignitere: 

(1) Water actuated igniters such as Sugar- 
Sodium Peroxide (0203), Silver Nitrate- 
Magnesium Powder (0208), and Aluminum 
Powder— Sodium Peroxide (0204). 

(2) Concentrated sulfuric acid actuated ignitere 
such as Sugar-Chlorate (0201), Fire Fudge 
(0202), Sugar — Sodium Peroxide (0203) Alu- 
minum Powder — Sodium Peroxide (0204), 
Match Head (0205), and Silver Nitrate- 
Magnesium Powder (0208). 

b. Material and Equipment. 

Concentrated sulfuric acid or water. 

Gelatin capsules (1 fluid ounce capacity). 
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Igpiter mixture. 

Glass jar or bottle with glass or plastic stopper for 
carrying acid. 

c. Preparation. 

(1) Fill the gelatin capsule with either water or 
sulfuric acid, depending on which igniter is 
being used. Use a medicine dropper to fill the 
capsule. Wipe the outside of the capsule 
carefully and place it on a quantity of igniter 
mixture. 

(2) Gelatin will slowly dissolve in either water or 
concentrated sulfuric acid, usually faster in 
water than in acid. Sulfuric acid should be 



handled carefully and only in glass or un- 
chipped enamel containers. 

d. Application. 

(1) Fill a gelatin capsule with one of the igniter 
mixes listed under Description above. Once 
the liquid is added to the capsule, the next 
operations should be done quickly. Pile the 
igniter mixture on and around the capsule. 
Then place incendiary material in contact with 
the igniter mixture. (In damp weather this 
method should not be used with water 
activated igniters because premature ignition 
may be caused by humidity in the air.) 

(2) Use the following method in damp weather. 
Fill a gelatin capsule with one of the igniter 
mixes listed above. Be sure that both halves 
of the capsule fit tightly and that no igniter 
mix is clinging to the outside of the capsule. 
Place the capsule in a shallow glass or 
porcelain diBh filled with water or concentrated 
sulfuric acid, depending on which type of 

YOO 

igniter mix ib used. Make sure the capsule is 
touching one edge of the bowl and quickly 
pile incendiary material close to the capsule 
so that when the capsule ignites, the 
incendiary will also ignite. 

(3) The gelatin capsule delays work slowly in 
cold weather and will pot work at or below 32° 
F. Capsule thickness also affects delay time. 
In water at 77° F.. a delay time of approx- 
imately 20 minutes can be expected, while the 
same type of capsule in concentrated sulfuric 
acid at 77° F. will give a delay time of ap- 
proximately one hour. At a temperature of 
50° F., the same type of capsule will give a 6 
to 8 hour delay time in water and about 24 
hours delay time in concentrated sulfuric acid. 
Delay times become less accurate at lower 
temperatures. 

(4) The above listed delay times are given for one 
type of gelatin capsule only. Various types of 
capsules wfll give various delay times. There- 
fore, always check delay times for the capsule 
to be used. 

(5) The sulfuric acid must be concentrated. If 
only battery-grade sulfuric acid is available, 
it must be concentrated before use to a 
specific gravity of 1.835 by heating it in an 
enameled, heat resistant glass or porcelain 
pot until dense, white fumes appear. See 
paragraph 0103 for details. 




POOH MAN'S JAMES BOND Vol . 3 



306 



INCENDIARIES 



101 



0403. ROBBER DIAPHRAGM 

a. Description. 

ACID 



STRING 




rubber membrane 



igniter 



(1) This delay operates by the action of concen- 
trated sulfuric acid on a thin rubber dia- 
phragm. As the acid eats through the 
diaphragm, it drips onto the igniter mix and 
combustion results. This delay can be used 
to initiate the following igniters listed in 
chapter 3: Sugar-Chlorate (0201), Fire Fudge 
(0202), Sugar— Sodium Peroxide (0203), Alu- 
minum Powder— Sodium Peroxide (0204), 
Match Head (0205), Silver Nitrate— Magne- 
sium Powder (020S), and Fire Bottle (030G). 

(2) The delay does not burn or glow, a very 
desirable feature where premature detection 
may occur. The main disadvantages of this 
type of delay are— 

(a) Delay time fluctuates with temperature 
changes. 

(5) Delay is not reliable below 40° F. 

(c) Sulfuric acid involves hazards to the oper- 



ator. 
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b. M alerial and Equipment. 

Concentrated sulfuric acid. 

Thin rubber (such as balloons or condoms). 

String, tape, or rubber bands. 

Glass jar with gl£ss Btopper for carrying acid. 
Wide-mouthed jar or can (approximately 1 pint 
capacity). 

c. Preparation. 

(1) Fill the wide mouth container three-quarter 
full with any one of the following igniter 
materials: 

Sugar-Chlorate (0201). 

Fire Fudge (0202). 

Sugar— Sodium Peroxide (0203). 

Aluminum Powder — Sodium Peroxide (0204). 
Match Head (0205). 

Silver Nitrate— Magnesium Powder (0208). 

(2) Place the rubber diaphragm over the open 
end of the container and leave it loose enough 
to sag slightly into the jar. Either tie in place 



or secure with a rubber band. 

(3) Pour about 1 fluid ounce of concentrated 
sulfuric acid into a small glass jar with a glass 
stopper and seal tightly. 

d. Application. 

(1) Place the jar with the rubber membrane at 
the desired target. Pile the material to be 
ignited around this jar so that when the flames 
issue from the jar, they will ignite the incendi- 
ary materials. Do not put any of thin igniter 
material on the rubber membrane. Pour the 1 
fluid ounce of concentrated sulfuric acid onto 
the rubber membrane. When the acid 
penetrates the rubber and drips onto the 
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igniter mix, a chemical reaction occurs and 
combustion results. 

(2) The time delay of this device depends on the 
kind and thickness of rubber used, and on the 
ambient temperature. TeBt a similar device 
before actual use on the target. 

(3) Using a thin rubber membrane such as a 
condom at a temperature of 77° F., a delay 
time of 15 to 20 minutes is normal. This 
same delay when tested at 40° F. may take as 
long as eight hours to penetrate the rubber 
membrane. Do not use this delay at tempera- 
tures below 40° F. 

(4) Another simple method of using this type of 
delay is to first fill a small jar half full of 
concentrated sulfuric acid. Tie or tape a 
rubber membrane over the open end of the 
jar. BE SURE NO ACID CAN LEAK OUT. 
Place the bottle on its side, on top of a 
small pile of igniter material which will ignite 
on contact with the acid. When the acid 
penetrates the membrane, combustion will 
occur as before. If thicker rubber is used, 
stretch the rubber tightly over the mouth of 
the jar. This will decrease the delay time 
because the acid will attack the stretched 
rubber more effectively. 



IGNITER mix 




ACID 



(5) 



ABSORBENT PAPER 



A rubber glove may also be used as a membrane 
for this delay. Pour some concentrated sul- 
furic acid into the glove and suspend the 
glove over a pile of igniter material. When 
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the acid e&ta through the glove, it will drip 
onto the igniter and start a fire. A rubber 
glove will give a longer delay time than a 
condom because the material is thicker. 





IGNITER MIX 

^ > 

(6) The rubber membranes for use in this delay 
must be without pin holes or other imperfec- 
tions. The sulfuric acid must be concen/roJed. 
If only battery-grade sulfuric acid is available, 
it must be concentrated before use to a specific 
gravity of 1.835 by heating it in an enameled, 
heat-resistant glass or porcelain pot until 
dense, white fumes appear. See paragraph 
0103 for details. | 05 

0404. PAPKK DIAPHRAGM (SULFURIC ACID) 

a. Description. PAPER 

STRING 
AC 10 

This device consists of a half-full jar of concentrated 
sulfuric acid, and a paper diaphragm. The paper dia- 
phragm is a piece of paper tied securely over the mouth 
of the jar. When the jar is placed on its side, the acid 
soaks through or corrodes the paper. The acid then 
contacts the igniter material and causes it to hurts into 
flames. This delay can be used for initiating the follow- 
ing igniters listed in chapter 3: Sugar-Chlorate (0201), 
Fire Fudge (0202), Sugar— Sodium Peroxide (0203), 
Aluminum Powder — Sodium Peroxide (0204), Match 
Head (0205), Silver Nitrate— Magnesium Powder 
(0208). 

b. Material and Equipment 
Wide-mouthed jar. 

8ulfuric acid (concentrated). 

Paper. 

String. 

c. Preparation. Remove the cap from a wide- 
mouthed jar. Fill about half-full with concentrated 
sulfuric acid. Tie the paper securely over the mouth 
of the jar. 

d. Application. 
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as rags, papers, empty boxes, or cartons. 
Spread out a piece of absorbent paper on 
this material. Spread igniter material on the 
absorbent paper and place the jar (on its side) 
on top of the igniter material. Make certain 
the jar does not leak. When the acid soaks 
through or corrodes the paper, it will contact 
the igniter material and cause it to burst 
into flame. / ^ 




(2) This device is not reliable at temperatures 
below 40° F. The time delay depends on the 
thickness of the paper. A similar device 
should be tested to determine the delay pro- 
vided by various thicknesses of paper. It 
should be tested at the temperature at which 
it will be used, to be sure of positive ignition. 
Ignition should occur in about 2 minutes at 
68° F. when using writing paper. Higher 
ambient temperatures shorten delay times, 
and lower temperatures lengthen delay times. 

107 

0405. PAPER DIAPHRAGM (GLYCERIN) 

a. Detcription. 

(1) This device consists of potassium permanga- 
nate crystals wrapped in layers of absorbent 
paper. Glycerin is brought into contact with 
the wrapped potassium permanganate crys- 
tals by slowly soaking through the paper. 
This wets the wrapped crystals causing 
combustion. This delay can be used for 
directly initiating all igniters listed in chapter 
3 except White Phosphorus (0209) . The 
igniting ability of this delay is increased when 
magnesium or aluminum particles are mixed 
with the potassium permanganate crystals. 

(2) The following incendiaries (ch 4) can be di- 
rectly ignited using this delay: Napalm (0301), 
Gelled Gasoline (exotic thickeners) (0302), 
Gelled Gasoline (Improvised thickeners) 
(0303), Paraffin-Sawdust (0304), and In- 
cendiary Brick (0309). Other combustible 
dry materials such as paper, rags, straw, and 
excelsior can also be directly initiated. This 
delay is not recommended For use in temper- 



(I) Make a pile of dry flammable material such 



tures below 50° F. 
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b. Material and Equipment. 

Absorbent paper (toilet paper, paper, toweling, 
newspaper). 

Glycerin (commercial grade). 

Magnesium or aluminum particles (consistency of 
granulated sugar). 

Rubber bands or string. 
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a. Description. 



Small shallow dish. 
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Potassium permanganate (consistency of coarse 
ground coffee). 

Small bottle (approximately V/£ fluid ounces). 

Spoon (perferably nonmetallic). 

c. Preparation. 

(1) Fill the small bottle with glycerin. 

(2) Wrap a quantity of potassium permanganate 
crystals (a mixture of 85 parts potassium 
permanganate and 15 parts magnesium or 
aluminum particles can be substituted to 
produce a hotter flame) in absorbent paper. 
Make certain that none of the crystals fall 
out. 

(3) The bottle and package may be carried by tbs 
person without hazard to himself, and will be 
available for use when needed. 

d. Application, 

(1) To use this delay, pour the glycerin into a 
small shallow dish or pan. Pile incendiary 
material around the dish so that when the 
glycerin ignites it will ignite the incendiary 
material. Place the paper container of po- 
tassium permanganate crystals into the pan of 
glycerin. When the glycerin soaks through 
the paper and contacts the potassium per- 
manganate, ignition occurs within a few 
seconds. 

GLYCERIN 



BAG OF CRYSTALS 



(2) By using various kinds of paper, different 
delay times can be obtained. Using more 
layers of paper for wrapping will increase the 
delay time. Using this delay at higher 
temperatures will also decrease the delay 
time. Delay times from one minute to 
approximately one hour are possible, de- 
pending on the conditions. 

(3) The delay time should be checked under 
conditions which are similar to those ex- 
pected at the target. 

0400. CANDLE 





Thia delay ignites flammable fuels of low volatility such 
as fuel oil and kerosene. A lighted candle properly 
inserted in a small container of flammable liquid of low 
volatility causes ignition of the flammable liquid when 
the flame burns dbwn to the liquid level. The flame 
from the burning liquid is used to ignite incendiary 
material such as paper, straw, rags, and wooden 
structures. The delay time is reasonably accurate, and 
may be easily calibrated by determining the burning 

110 

rmte of the candle. No special skills are required to use 
this delay. Shielding is required for the candle when 
used in an area of strong winds or drafts. This delay 
ia not recommended for use with highly volatile liquids 
because premature ignition may take place. This de- 
vice is useful where a delay of one hour or longer is 
desired. The candle delay works well in cold or hot 
weather, and has the advantage of being consumed in 
the resulting fire, thuB reducing evidence of arson. 

b. M aterial and Equipment. 

Candle. 

Bowl. 

Perforated can or carton. 

Fuel oil or kerosene. 

Matches. 

Small piece of doth. 

c. Preparation. 

( 1 ) Make two marks on the side of the candle, 1 H 

inches and 2 inches from the top. Light the 
candle and record the times at which the wax 
melts at the marks on the side. 









(2) The distance burned by the candle divided by 
the elapsed time determines the burning rate 
of the caudle. ... 

d. Application. 

(1) UBing a lighted candle of desired length, drip 
hot wax in the center of the bowl. Melt the 
base of the candle with a lighted match. 
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Firmly press the softened base of the candle 
into the hot wax in the center of the bowl. Be 
sure the c&ndlc will stand up securely without 
toppling over. Extinguish the candle. Wrap 
a small piece of cloth around the candle and 
slide it down to the bottom of the bowl. 
Place a quantity of fuel oil or kerosene in the 
bowl. Be sure that the level of the fluid 
reaches the cloth, so it will act as a wick. Pile 
the incendiary material around the bowl 
where it can catch fire after the fuel oil or 
kerosene ignites. 

(2) If this delay must be set in a windy or drafty 
location, place a shield over it. Notch or 
punch holes in a metal can or cardboard 
carton at the bottom and sides for ventila- 
tion, and place this cover over the delay. 



0407. OVERFLOW 

a. Description. 



WATER 

WATER 




STICK 

SMALL HOLE 
IGNITER MIX 



(3) Partially fill the other can with either water or 
glycerin. 

(4) Place the can with the hole in the bottom on 
top of the can partially filled with igniting 
fluid. Insert a twig or small stick between the 
two cans to allow the liquid to overflow from 
the bottom can. 

(5) Fill the upper can with the same igniting fluid 
as that previously placed in the bottom can 
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and determine the time required for the fluid 
to overflow from the bottom can. I f two cans 
of the same size are used, either one may be 
used for the top. If different size cans are 
used, place the larger can on top. The delay 
is variable and adjustable depending on the 
sizes of the cans, the quantity of liquid used, 
or the diameter of the hole in the top can. 
d. Application. 

(1) Always test the glycerin delay at the tempera- 
ture at which it will be used. Glycerin flows 
Blowly when cold. Do not use water in this 
delay near or below its freezing point, 32° F. 

(2) Place the delay in the target area and fill both 
upper and lower cans to the desired level with 
the appropriate liquid. 
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This item provides a time delay in starting a fire. It 
coiwujta oi two tin cans, with lope removed, and uses 
either water or glycerin to activate the igniter material. 
A hole is punched in the closed end of one can. This 
can is placed on top of the other can which is partially 
filled with the liquid. The top can is completely filled 
with the liquid. When the bottom can fills and over- 
flows, the overflowed liquid will react with the igniter 
material placed around the bottom can. This device is 
used for igniting the following water actuated igniters 
listed in chapter 3: Sugar— Sodium Peroxide (0203), 
Aluminum Powder— Sodium Peroxide (0204), and 
Silver Nitrate— Magnesium Powder (0208), Glycerin 
is used as the initiating liquid to ignite Potassium 
Permanganate glycerin (0206). 

b. Material and Equipment. 

Two tin cans. 

Nail or punch. 

Hammer. 

Water or glycerin. 

Can opener. 

c. Preparation. 

(1) Remove the tops from two cans. 

(2) Punch or drill a small hole in the closed end of 
one of the cans. 



(3) Pile igniter material around the bottom of the 
overflow can so the activating liquid can 
easily make contact with the igniter material 
as it flows down the side of the can. 



04M. TIPPING DELAY 

a. Description. 

VIAL OF AC I 



: IILED TUBE 




RICE, PEAS, OR BEANS 



IGNITER MIX 
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(1) This delay is composed of a hollow metal rod 
or bamboo filled with wet beans, rice or peas. 
The tube is inverted and placed in the center 
of a ring of igniter material and a small vial 
of water or acid is tied to the tube. When the 



wet beans expand, they lift and topple the 
tube, thereby spilling the acid or water onto 
the igniter causing combustion. 



(2) This tipping delay may be used with a variety 
of igniters. They are easily prepared, and 
give fairly accurate delay times. This delay 
should not be used at temperatures near or 
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below 32° F. when water is used as the initi- 
ator due to freezing. The following water 
actuated igniters listed in chapter 3 can be 
used with this mechanism: Sugar— Sodium 
Peroxide (0203), Aluminum Powder— Sodium 
Peroxide (0204) and Silver Nitrate — Magne- 
sium Powder (0208). The delay may be used 
with concentrated sulfuric acid to initiate 
the above igniters and the following acid 
activated igniters: Sugar-Chlorate (0201), 
Fire Fudge (0202), and Match Head (0205). 
This delay may be used with the Glycerin — 
Potassium Permanganate Igniter (0206). 
fr. Material and Equipment. 

Metal tube, pipe or piece of bamboo closed at one 
end, 4 to 6 inches long and 1 inch inside diameter, 
or glass test tube of similar dimensions. 

Small glass vial or bottle with open mouth of 1 
fluid ounce capacity. 

String or rubber bands. 



Rice, peas, or beans. 
Water. 



115 



Concentrated sulfuric acid. 
c. Preparation. The pipe or tube may be made of 
any material. It must be closed at one end and flat at 
the other in order to stand vertically. A large glass 
test tube is ideal for this purpose. 

(1) Using some string or rubber bands, attach the 
small vial to the larger tube. Attach the vial 
near the top with the open end of the vial 
pointing up and the open end of the tube 




(2) This assembly should stand up without 
toppling over. If it appears unsteady, move 
the vial downward slightly. A final adjust- 
ment may be required when the delay is filled 
with the required materials. 
d. Application. 

(1) Rice will usually give delays of about ten to 
twenty minutes. Peas and beans will usually 
give delay times up to 4 or 5 hours. Which- 
ever is used it must be first tested to determine 
the delay time for the tube that will be used. 

(2) To ub« this device, tightly pack the piece of 
pipe or bamboo with rice, peas or beans 
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depending on what delay time is required. 
Add enough water to completely moisten the 
beans and quickly pour off the excess water. 
Place the pipe open end down, and immedi- 
ately fill the small vial with water or concen- 
trated sulfuric acid, depending on which 
igniter is being used. 




(3) Place a quantity of the igniter mixture in a 
ring around the delay assembly. Make the 
ring of such diameter that when the tube falls 
over, the acid or water from the vial will spill 
onto the igniter mixture. 

(4) Place incendiary material where the flame 
from the igniter will start it burning. 

(5) .Another way in which the tipping delay can 
be used is to fill the small vial with glycerin 
instead of water or acid and then spread 
potassium permanganate crystals in a ring 
around the delay. When the glycerin is 
spilled onto the crystals, combustion will occur 
and ignite the incendiary material. The 
glycerin igniter will not work in temperatures 
below 50° F. u; 

(6) It is recommended that this device be tested 
at the same temperature at which it is to be 
used. 



0409. TIPPING DELAY — CORROSIVE OR DISSOLVING 




DISSOLVING CORROSIVE 

TIPPING DELAT TIPPING DELAV 



(1) This device consists of a vial of initiating 
liquid supported by a tripod. One of the legs 
which supports the vial of liquid is dissolved 
by a fluid. The center of gravity of the 
structure changes and the structure topples 
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over. The contents of the vial spill onto an 
appropriate igniter mixture and combustion 
occurs. 

(2) This corrosive or dissolving tipping delay may 
be used with a variety of igniters. However, 
it should not be used at temperatures near or 
below 32° F. when water is used as the initiator 
due to freezing of the water. 

(3) The following water actuated igniters listed in 
chapter 3 can be used with this mechanism: 
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Sugar — Sodium Peroxide (0203), Aluminum 
Powder — Sodium Peroxide (0204) and Silver 
Nitrate — Magnesium Powder (0208). The 
delay may be used with concentrated sulfuric 
acid to initiate the above igniters and the 
following acid activated igniters: Sugar- 
Chlorate (0201), Fire Fudge (0202), and 
Match Head (0203). This delay may be used 
with the Glycerin — Potassium Permanganate 
Igniter (0206) ‘ 

b. Material and Equipment. 

Three wooden sticks or wooden pencils (approx- 
imately 6 inches long by 34 inch diameter). 

Glass vial (1 fluid ounce capacity). 

String, tape or rubber bands. 

Any one of the igniter mixtures mentioned above. 

One of the following combination of items: 

(1) Long sticks of hard candy and water. 

(2) Lengths of bare copper wire and concen- 
trated nitric acid. 

(3) Iron nails or wire approximately % inch 
diameter by 4 inches long and concentrated 
hydrochloric acid. 

(4) Iron nails or wire and saturated cupric 
chloride solution. 

2 glass containers with glass stoppers for carrying 
acid. 

Shallow glass or porcelain bowl such as soup bow’l 
or ink bottle. 

c. Preparation. 

(1) Make a tripod out of three sticks, taping them 
together at. the top. Two legs should be the 
same length; the third Bhould be about 2 — 3 
inches shorter. 1 ^ 

(2) Tape to the short leg, either a stick of hard 
candy, piece of heavy bare copper wire, steel 
nail, or steel wire, adjusting the length so that 
the wire leg stands almost vertically. 

(3) The finished tripod should have a distance of 
about 4 — 5 inches between any two legs. 

(4) To the top of the tripod, on the short leg, 





firmly tape or tie the small i-fluide ounce 
capacity vial, open end up. Make certain that 
the tripod still stands upright after attaching 
the vial. The distance between legs may have 
to be varied to keep the tripod barely standing 
upright. , 20 




A. Application. 

(1) To use the delay device, insert the leg of the 
tripod which has the candy, wire, or nails into 
a glass or porcelain bowl. Fill the vial at the 
top of the tripod with either water, concen- 
trated sulfuric acid, or glycerin, depending on 
which igniter is being used . Spread a quantity 
of the proper igniter material in a ring around 
the tripod, placing it where the spilled 
initiating liquid is certain to contact it. Fill 
the glass or porcelain bowl with the prescribed 
liquid for dissolving the leg of the tripod in the 
bowl. For hard candy the liquid is water; for 
copper wire the liquid is concentrated nitric 
acid; for steel nails the liquid may be either 
concentrated hydrochloric acid, or a saturated 
solution of cupric chloride. 

(2) No definite delay times can be established for 
these delays because of factors such as 
temperature, solution concentration, and im- 
perfections in the leg of the tripod. Prior to 
use, test the device under conditions expected 

12V 

at the target. The following table should be 
used merely as a guideline of expected delay 
times for the various materials. 

Defat, rta/ertci Delap time 

Hard candy plus water. 5 — 10 minutes 

Copper wire plus concentrated nitric acid 2 — 5 minutes 

Copper wire plus nitric acid diluted with an 45 — 60 minutes 
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equal volume of water, 

Steel wire or naila plua concentrated hydro- 24 hour* to 7 day« 
chloric acid. 

Steel wire or naila plus cupric chloride 10 minutes to 
solution. 5—6 bourn. 

(3) The delay tune will vary greatly with only 
moderate changes in temperature. Do not 
use this type of delay mechanism where ac- 
curate delay times are required. 

0410. BALANCING STICK 




(1) This delay device consists of a piece of wood 
or stick, a small vial, a nail, a piece of string, 
and a long strip of cloth. A hole is drilled 
through the middle of the stick. The vial is 
. . 122 

fastened to one end, and the strip of cloth to 
the other. The length of the cloth is adjusted 
so that the rod just balances on a nail passing 
through the hole when the vial is full. 
The cloth is wetted with solvent to make it 
heavy and the vial is filled with initiating 
liquid to maintain balance. As the solvent 
evaporates, the end of the stick which sup- 
ports the vial of initiating liquid becomes 
heavier than the end supporting the cloth. 
The unbalanced stick rotates about the 
nail until the initiating liquid spills onto the 
igniter mixture and combustion occurs. Fire 
then spreads to and ignites incendiary ma- 
terial. 

(2) This device may be used with a variety of 
igniters. However, it should not be used at 
temperatures near or below 32° F. when 
water is used as the initiator due to freezing of 
the water. The following water actuated 
igniters listed in chapter 3 can be used with 
this mechanism: Sugar — Sodium Peroxide 
(0203), Aluminum Powder — Sodium Peroxide 
(0204) and Silver Nitrate — Magnesium Pow- 
der (0208). The device may be used with 
concentrated sulfuric acid to initiate the 
above igniters and the following acid activated 
igniters: Sugar-Chlorate (0201), Fire Fudge 
(0202), and Match Head (0205). It may also 



be used with the Glycerin — Potassium Per- 
manganate Igniter (0206). 

b. Material and Equipment. 

Piece of wood i 1 /^ by by 16 inches). 

2 Nails. 

o* • 123 

String. 

Strip of cloth. 

2 glass vials (1 fluid ounce) with stoppers. 

c. Preparation. 

(1) Drill a hole through the middle of the stick as 



(2) Insert a nail through the hole. The nail should 
permit the stick to turn freely. Tie a piece of 
string (4-6 inches in length) to both ends of 
the nail, forming a loop. It is not important 
that the stick balance exactly. 

(3) To one end of the stick tape a small glass vial. 
Tilt the vial when attaching it so that when 
this end of the stick is about 8 inches above 
the other end, the vial will be vertically up- 
right. On the other end of the stick tie a strip 
of cloth, rag, or rope. This strip should be 
heavy enough so that the stick is balanced 
when the vial is about full of initiating 




( 1 ) To use this delay, drive & nail (approximately 
4 inches long) into a wall or wooden box about 
8 inches above the floor, leaving at least 2 
inches of the nail projecting. Place the loop of 
string on the nail near the head of the nail. 
The stick should not touch the box or wall, but 
must swing freely. The rag should touch the 
floor. Pour enough solvent on the rag to 
soak it thoroughly (approximately 1 fluid 
ounce). Working quickly, fill the vial with 
initiating liquid and balance the rod by 
shifting the cloth. Spread a quantity of 
appropriate igniter mixture on the floor where 
the initiating liquid will spill when the solvent 
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Where no solvent is available or where the 
odor of solvent may make the device easy to 
detect, do not U9e cloth soaked with solvent. 
Use a wire basket containing ice as shown 
below. 



ICE 



PILE 



WIRE BASKET 
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on the cloth evaporates. In a few minutes the ^low 32° F. when water is used a a the initiator because 
solvent will evaporate, causing the stick to wat * r freezes. The following water actuated ignit- 
become imbalanced. The vial will tilt with the era lifted in chapter 3 can be used with this mechanism : 
stick and, the liquid in the vial will pour out S u 8*r — Sodium Peroxide (0203), Aluminum Powder 
and initiate the igniter mixture. Sodium Peroxide (0204), and Silver Nitrate— Magne- 

125 8ium Powder (0208). The delay may be used with con- 

centrated sulfuric acid to initiate the above igniters and 
the following acid activated igniters: Sugar-Chlorate 
(0201), Fire Fudge (0202), and Match Head (0205). 
This delay may be used with Glycerin— Potassium 
Permanganate Igniter (0206). 

127 

6 . Material and Equipment. 

Bottle or jar (1 to 2 fluid ounce capacity). 

(2) Where no solvent is available or where the Rubber bands. 

• « • ■ . » • • a 

Gasoline or carbon disulfide. 

Air tight container for carrying the gasoline or 
carbon disulfide. 

Nails. 

Igniter. 

c. Preparation. 

(1) Fill a bottle (1 to 2 fluid ounce capacity) with 
water, acid, or glycerin, depending on which 
igniter is to be used. 

(2) Soak the rubber bands in gasoline or carbon 
disulfide for about one hour. Do not soak too 
long or they will become excessively weakened. 

d. Application. 

(1) At the place where the delay is to be used, 
drive a large headed nail into the wall, leaving 
about 2 to 2H inches exposed. Loop the 
rubber bands over the head of the nail. 
Place the bottle two bottle heights away from 
the nail. Quickly loop the free end of the 
rubber bands over the neck of the bottle. 
Move the bottle back and forth until there is 
just enough tension in the rubber bands to 
hold the bottle without it toppling when a 
pencil or twig is placed under the far end. 
The stick under the end of the bottle is used 
ms a tilt device to make sure that the bottle 
topples over when the rubber band contracts. 

(2) Place some incendiary material close to the 
bottle. Sprinkle a quantity of igniter mixture 
about the area in which the liquid will be 
spilled. As the solvent evaporates, the rubber 

12ft 

bands will shrink, tip the bottle, spill the 
liquid, and initiate the igniter material. 

NoU. Always iet up the bottle before spreading the 
igniter mixture. 

0412. ALARM 




When ice is used, the delay time will be a 
matter of minutes, depending on the ambient 
temperature. Ice cannot be used at tempera- 
tures near 32° F. Be sure that the drippings 
from the melting ice does not wet the igniter or 
interfere with initial combustion of flammable 
material. 126 

041 1 . STRETCHED RUftftER BAND 

a. Description. 



RUBBER BANO 



igniter mix 




STICK 



This item utilizes a rubber band, which has been soaked 
in gasoline or carbon disulfide until it has considerably 
expanded. After removal of the rubber band from the 
solvent, the rubber band is attached to a wall and to a 
bottle containing igniter fluid. As the rubber band 
contracts due to solvent evaporation, the bottle is 
tipped and initiator liquid comes in contact with an 
appropriate igniter material. This stretched rubber 
band delay may be used with a variety of igniters. 
However, it should not be used at temperatures near or 



a. Description. 
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a definite delay time. The device employs a 
manually-wound alarm clock, with the alarm 
bell removed, as the timing mechanism. A 
piece of string is fastened to the key used to 
wind the alarm. The other end of the string is 
fastened to a bottle of appropriate initiating 
liquid. When the modified alarm mechanism 
is tripped, the winding key will reel in the 
string and overturn the bottle of initiating 
Liquid and start a fire. 

(2) This alarm clock delay may be used with a 
variety of igniters. However, it should not 
be used at temperatures near or below 32° F. 
when water is used as the initiator because the 
water freeses. The following water actuated 

Ilf 

igniters listed in chapter 3 can be used with 
this mechanism: Sugar— Sodium Peroxide 
(0203), Aluminum Powder— Sodium Peroxide 
(0204), and Silver Nitrate — Magnesium Pow- 
der (0208). The delay may be used with 
concentrated sulfuric acid to initiate the above 
igniters and the following acid activated 
igniters: Sugar-Chlorate (0201), Fire Fudge 
(0202), and Match Head (0205). This delay 
may be used with Glycerin— Potassium 
Permanganate (0206). 

(3) This device will produce fairly accurate delay 
times between one and eleven hours. 

Caution: The ticking sound of the clock 

may reveal the presence of the device. 

b. Material and Equipment. 

Alarm clock, manually wound (without bell, if 
possible). 

Bottle. 

String, 

Initiator liquid. 

Cloth or abeorbenfc paper. 

c. Preparation. 

(1) Remove the bell or striker from the clock. 

(2) Fully wind time and alarm springs. 

(3) Set desired time on alarm. 

(4) Tie the string to the alarm key so that it will 



be pulled when the alarm mechanism is 
tripped. If necessary, tie a twig or stick to the 
alarm key to obtain a longer level. 

d. Application. 

(1) Tie the string to the alarm key or stick. Set 
the clock in place and anchor it if necessary. 
Muffle the clock with rags, making sure that 

130 

the ragB do not interfere with the reeling 
action of the alarm mechanism. Tie the free 
end of the string to the bottle of activating 
liquid. The bottle should lie tilted in the 
direction of the fall by a pencil or twig. When 
this device is placed on a smooth surface, the 
clock should be taped, tied, or weighted down 
to prevent it from sliding when the tension in 
the string is taken up by the revolving key. 




STICK 

(2) Adjust the spacing so that the string is taut. 
Place a cloth or an absorbent paper towel 
where the contents of the bottle will be spilled. 
Place a quantity of igniter mixture on the 
cloth or paper towel. Partially overlap the 
igniter mixture with a flammable material so 
as to assist combustion. 

131 

CHAPTER 6 

SPONTANEOUS COMBUSTION 

0501. SPONTANEOUS COMBUSTION 

a. Description. 

(1) Spontaneous combustion is the outbreak of 
fire in combustible material that occurs with- 
out application of direct flame or spark. A 
combustible material such as cotton waste, 
sawdust, or cotton batting is impregnated with 
a mixture of a vegetable oil and specific drying 
oils known as driers. This impregnated 
combustible material is placed in a container 
which provides confinement around the sides 
and bottom. Heat produced by the chemical 
action of the driers in the oil is transferred to 
the confined combustible materia] with re- 
sultant outbreak of fire. Prepared igniter 
materials such as Fire Fudge (0202) or initi- 
ator material such as Fuse Cord (Old) can 
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be used with the impregnated combustible 
material to increase reliability and decrease 
ignition delay time. 

(2) The chemical reaction that supplies heat in the 
spontaneous combustion device becomes faster 
as the surrounding temperature rises. Con- 
versely, as the temperature drops ignition 
delay time increases. In addition, ignition 
delay time varies somewhat with type of 

ua 

vegetable oil, type of drier, type of com- 
bustible material, confinement, density of the 
oil impregnated combustible material, and 
ventilation. Devices planned for U9e should 
be tried in advance to establish delay time. 

(3) These devices operate with a natural delay 
caused by the chemical reaction time of the 
drying process in the oil. The user places the 
device and is away from the scene when the 
fire starts. Spontaneous combustion devices 
have the added advantage of using items seen 
daily around shop, plant, or office. Containers 
for confining the impregnated combustible 
material can be small waste paper baskets, 
pecking boxes, ice cream containers, paper 
bags and other items common to a particular 
operation. Combustible materials such as 
cotton waste, cotton batting, or sawdust are 
also common in many manufacturing plants. 
For these reasons, spontaneous combustion 
devices are useful and clever sabotage items. 

(4) It is recommended that these devices be 
covertly used to ignite readily flammable 
material such as rags, dry paper, dry hay, 
wooden and cardboard boxes, wooden struc- 
tures, and other similar targets. 

6. Material and Equipment 



Twdmt V tod for 

Vegetable Oils 

Boiled linseed oil... Paint manufacture.. Hardware stores 

Raw Linseed oil **aint manufacture.. Hardware store* 

Safflower oil Food Drug and food stores 

Tung oil (China Paint manufacture.. Paint manufacturers 

wood). 133 

Tnerodioml Vstd for Cmtcn nvh 

Cobalt (6%) Point manufacture.. Paint manufacturers 

Lead (24%) Paint manufacture.. Paint manufacturers 



Manganese (can be 
substituted for 
cobalt). 

Lead oxide (can be 
substituted for 
lead). 



Combustible Materials 



Cotton waste 


Machine shops, 


By-product of textile 




maintenance 

shope. 


manufacture. 


Cotton batting 


Furniture manu- 


Felt A textile 




facture. 


manufacturers. 


Sawdust 


W ater-oil-grease 


By-product of food 




absorbent. 


working. 


Kapok 


Life jackets, furni- 


Furniture manu- 


ture padding. 


facturers, food 




bedding. 


products manu- 
facture™. 


Miscellaneous items 


Cardboard or 


Genera] 


Commonly available 


paper container. 


Stick appro xi- 


General 


Commonly available 


raately 1 Yi 
inches in 
diameter. 


Sharp knife 


General 


Commonly available 


One pint wide- 


General - 


Commonly available 


mouth jar. 


Teaspoon 


General 


Commonly available 


Fire Fudge Igniter 


Igniter — 


See paragraph 0202 


(optional). 


Fuse Cord 


Initiator 


. See paragraph 0101 



(optional). 

Proportions of Mixture 

Sytttm YogoUbU oil 

1 Boiled linseed 

oil, H Pint. 

2 Boiled Unwed 

oil, H pint. 

3- Boiled linseed 

oil, 34 pint. 

4 Boiled linseed 

oil, 34 pint. 

5 Raw linseed oil, 

34 pint. 

• Safflower oil, 

Xpint 

7 Safflower oil, 

34 pint. 

8 Safflower oil, 

34 pint. 

9 Safflower oil, 

34 pint. 

10 Tung ofl, H pint. 
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CoUU 

(l 



) 



34 2 

H 2 

H 2 



CembmottUo msuritJ 

( f — » « ) <K#Mt V p mckod) 

Cotton waste, L 

pint. 

Cotton batting, 3 
pints. 

Sawduat, 1 pint 



34 2 Kapok, 1 pint 

1 4 Kapok, 1 pint 



K 2 

34 2 

34 2 



CottCtfl wrtte, 1 
pint. 

Cotton batting, 3 
pints. 

Sawdust, 1 pint 



34 2 Kapok, 1 pint 



34 2 



II Tung oil, 14 pint. Vi 2 



12 Tung oil, 34 pint- 

13 Tung oil, 34 Pint- 



Cotton waste, 1 
pint. 

Cotton batting, 3 
pints. 

Sawdust, 1 pint 
Kapok,* 1 pint 



34 2 

34 2 

Note. The above quantities for each system are 
approximately correct for use in a 1 gallon confinement 
container. The impregnated combustible material 
should fill the container to approximately H to 34 the 
volume for best results. Different sue containers can 
be used with properly adjusted quantities of impreg- 
nated combustible material. At approximately 70* F., 
delay time to ignition is roughly 1 to 2 hours. With 
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Fire Fudge or Fuse Cord added to the impregnated 
combustible material, delay time if reduced to roughly 
M to 1 hour. The exception to this is System 8 where 
delay time to ignition is about 2 to S bourn. WHh Fire 
Fudge or Fuse Cord added, delay time if shortened to 1 
to 2 hours. 
c. Preparation. 

(1) General instruction*. 

(а) Measure the combustible material by 
tightly packing it up to the top of the one 
pint measuring jar. The material should 
puff out of the measuring jar when firm 
hand pressure Lb removed. 

(б) Transfer the combustible material from 
the measuring jar to the container in which 
it is to be confined. 

(c) Pour the vegetable oil into the one pint 
measuring jar to one-third jar volume. 

(d) Using a teaspoon, add the specified quantity 
of Cobalt Drier to the vegetable oil in the 
one pint measuring jar. Wipe the spoon 
dry and add the specified quantity of 
Lead Drier to the Vegetable Oil — Cobalt 
Drier mixture. 

(e) Thoroughly mix the combination of vege- 
table oil and driers by stirring with the 
teaspoon for approximately one minute. 

Note. Vegetable oil and drier can be mixed and 
stored in an sir-tight container for one week before 
Longer etorage is not recommended. 

(/) Pour the oil mixture from the one pint 
measuring jar over the combustible ma- 
terial in the container. Saturate the com- 



137 

around the stick compressing it so that it 
to H of the container volume after 
pressure is removed. 

*— T-V 



bustible material by kneading, pulling and 
balling with the hands. This can be ac- 
complished either inside or outside of the 
container. 

116 



tion hole through the center of the com- 
bustible material. The spontaneous com- 
bustion device is now ready for use unless 
the following optional step is taken. 




(A;) This step is optional. Either take a piece 
of Fire Fudge (0202) about the size of a 
walnut and crush it into pieces about the 
size of peas. Sprinkle the pieces of crushed 
Fire Fudge on top of the combustible 

i at 



(g) Remove saturated combustible material 
from the container. 

(A) Cut a hole with a knife, one to two inches 
in diameter, in the bottom center of the 
container. 

(0 Place the container on a flat surface, hold 
the lj£-inch diameter stick vertically over 
the hole in the bottom of the container and 
pack the saturated combustible material 



material. Or cut a piece of Fuse Cord 
(0101) to a length of about four inches. 
Since safety fuse bums inside the wrapping, 
it is sliced in half to expose the black 
powder. (Lacquer coated fuse (nonsafety 
type) burns completely and may be used 
without slicing.) Insert one or more pieces 
of fuse vertically in the combustible materiel 
near the center vent hole, leaving about one 
inch extending out of the top surface of the 
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(2) Preparation of improvised driers. If the com- 
mercial driers (cobalt and lead) specified under 
Material and Equipment above are not 
available, the following improvised driers can 
be made using either flashlight batteries or 
powdered lead oxide fPbjOi). These impro- 
vised driers are used in the same manner as 
the commercial driers. 

(a) Manganese drier. 

1. Break open three flashlight batteries (site 

Ilf 

D) and collect the pasty material sur- 
rounding the central carbon rod. 
t. Put this material in a one-pint wide -mouth 
jar and fill jar with water. 

5. Slowly stir contents of jar for approximately 

two minutes and allow contents to settle. 
The contents will usually settle in one- 
half hour. 

4. Pour off water standing on top of settled 
contents. 

<5. Remove wet contents from jar, spread It on 
a paper towel and allow to dry. 

6. Dry the jar. 

7. Pour raw linseed oil into the one-pint 

measuring jar to one-third jar volume. 

8. Combine the measured quantity of raw 

linseed oil and the dried battery contents 
from 5 above in a pot and boil for one- 
half hour. 

9. Shut off heat, remove pot from the heat 

source, and allow the mixture to cool to 
room temperature. 

10. Separate the liquid from the solid material 

settled on the bottom by carefully pouring 
the liquid into a storage bottle. Discard 
the solid material. The liquid is the drier. 

11. The manganese drier is ready for use. 

it. If manganese dioxide powder is available, 
flashlight batteries need not be used. 
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half hour. Then follow 9, JO, and 11 

above I40 

(6) Lead oxide drier. 

1 . Pour raw linseed oil into the one-pint 
measuring jar to one-third jar volume. 
t. Combine the measured quantity of raw 
linseed oil and two heaping teaspoonfuls 
of lead oxide in a pot and boil gently 
for one-half hour. The mixture must be 
stirred constantly to avoid foaming over. 
3. Shut off heat, remove pot from the heat 
source, and allow the mixture to cool to 



room temperature. 

4. Pour the liquid into a storage bottle and 
cap the bottle. 

6. The lead oxide drier is ready for use. 
d. Application. 

(1) The spontaneous combustion device is placed 
at the target on a flat surface with one edge 
propped up to allow ventilation through the 
impregnated combustible material. 




141 



Since flames normally shoot up from the 
open top of the container, combustible target 
material should be positioned from three to 
five inches directly over the top of the device 
for satisfactory ignition of the target. DO 
NOT COVER OPEN TOP OF CONTAINER. 

(2) Temperature of the environment in which 
these devices are used affect, the ignition time 
these devices are used affects the ignition 
time. The following table gives approximate 
time to ignition at different temperatures. 
However, it is recommended that ignition time 
be determined by advance trial. 



Place one heaping teaspoonful of manga- 
nese dioxide powder into the raw linseed 
oil and boil the mixture in a pot for one- 



60-70 

40-60 

30-40 
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(3) Spontaneous combustion devices can also be 
improvised by stuffing impregnated com- 
bustible material into a pocket of any one of 
the following garments: coat, laboratory 
jacket, pants, or similar items. The combus- 
tible material stuffed in the pocket should be 
below the top of the pocket and should not be 
packed too tight. 

142 
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Egg thickener for gasoline 

Bottlss 

Fudge igniter 

Haiards. ..................... 

Flammable liquids ........ 

Fuse: 

Cords 

lighter, M2 

Lighter, M60 

Gasoline incendiaries 

Gelatin capsule delay 

Gelled gasoline incendiaries 

Glycerin delays 

Glycerin — potassium permanganate 
igniter. 

Igniters. (See aUo specific item.) 

Incendiary: 
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Materials. (Set a Uo specific 
item.) 

Systems 

Initiators. (See aUo specific item.) . . 

Latex thickener for gasoline 

Lead drier 

Linseed oil 

Lye thickeners for gasoline 

Magnesium powder igniter mixes 

Match bead igniter 



Alarm clock delay 

Alcohol: 

Incendiary 

Lye thickeners for gasoline 

Soap thickener for gasoline 

Aluminum powder igniter mixes 

Anim al blood thickener for gasoline. . 

Balancing stick delay 

Babam-lye thickener for gasoline 

Barium peroxide — magnesium pow- 
der igniter. 

Blasting time fuse 

Brick, incendiary 

Candle delay 

Chemical ha sards 

Chemical materials. (See specific 
materials, thickeners.) 

Cigarette delay 

Cobalt drier 

Combustible materials 

Corrosive action delay 

Definitions 

Delay mechanisms. (See aUo specific 
item.) 

Diaphragm delays. - 

Dissolving action delay 
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0412 



0308 
0303.1 
to 0303.3 
0303.4 
0204,0207 
0303.8 
0410 
0303.3 
0210 



0101 

0309 

0406 



IV'I'K 



0401 

0501 

0501 

0409 






0306,0401 
to 0412 
0403,0404 
0409 



Napalm incendiary. . 

12S Oil of vitriol initiator 
Overflow delay. 



W Paper diaphragm delays 

57 to 63 Paraffin-sawdust incendiary 

Potassium: 

64 Chlorate-sugar igniter 

36 Permanganate crystals delay 

74 Permanganate — glycerin igniter.. 

Rubber band delay 

Rubber diaphragm delay... ... 

Safety Fuse, M700 

Safflower oil.. .... 

.. Silver nitrate — magnesium powder 
igniter. 

^ Sosp-aicobol thickener for gasoline 

07 Sodium: 



94 

131 

131 

117 

4 

82.94 
to 128 
101, 105 
117 



Chlorate-sugar igniter 

Peroxide — aluminum powder ig- 
niter. 

Peroxide — sugar igniter 

Spontaneous combustion 

Siring fuse 

Subigniter for thermite 

Sugar igniter mixes 

Sulfur pellets— aluminum powder 
igniter. 

Sulfuric acid delays 



0303.5 



66 



15,0306 

0202 
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Sulfuric acid initiator 0103 16 wooden) bowl with a wooden pee tie the resulting granules should 

approximate those of ordinary table sugar. 



Thermite igniter 
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IMPROVISED INCENDIARIES 

General 



Good incendiaries can be improvised more easily than explosives and 
the materials are more easily obtained. On a pound for pound basis, 
incendiaries can do more damage than explosives against many type 
targets if properly used. There is a time lag, however, between the start of 
a fire and the destruction of the target. During this period the fire may be 
discovered and controlled or put out. An explosive once detonated has 
done its work. 

Incendiaries are cheap and little training is needed for their 
preparation and use. Used in very carefully excuted operations, the act of 
sabotage may be concealed in the ashes of an "accidental" fire. 



2. Mix equal volumes of the granulated chlorate and sugar by 
placing both on a large sheet of paper and then lifting the comers 
alternately. 

CAUTION: This mixture is extremely spark sensitive and must be 
handled accordingly. 

3. Wrap 4 to 6 tablespoonfuls of the mixture in thin paper so as to 
form a tight packet. Keep the mixture as dry as possible. If it is to be 
stored in a damp area before using, the packet may be coated with 
paraffin wax. 

Chlorate-sugar is easily ignited by the flame of a match, the spit of a 
percussion cap or time fuse, with concentrated sulfuric acid. 

If ignited when under confinement it will explode like gunpowder. If 
it is contained in a waxed packet, therefore, the latter should be punched 
through in several places before it is used with a basic incendiary and 
ignited. 

Flake Aluminum-Sulfur Igniter 

This simple igniter bums extremely hot and will ignite even the 
metal -destroying thermate, described later on. The mixture itself can be 
lit by chlorate-sugar. 

MATERIALS: Flake aluminum, finely powdered sulfur. 

PREPARATION: 

1. Mix 4 parts by volume of finely powdered sulfur with 1 part of 
aluminum powder. 

To use. place several spoonfuls of the mixture on the material to be lit 
and add a spoonful of chlorate-sugar on top. Be sure the safety (time) fuse 
or other spark-producing delay system is placed so it will act upon the 
chlorate-sugar mixture first. 

Homemade Black Powder Igniter 



Fires may be started quickly and have reasonable chance of success if 
the following few simple principles are observed: 

1. See that there is plenty of air and fuel to feed the fire 

2. Use an incendiary that supplies a prolonged and persistent heat. 



3. Start the fire low in the target structure and let it spread 
naturally upwards. 



Black powder may be used for igniting napalm, flammable solvents 
in open containers, paper, loose rags, straw, excelsior and other tinder 
type materials. If it is not available already mixed, it can be prepared as 
follows: 

MATERIALS: Potassium (or 9odium) nitrate, powdered charcoal, 
powdered sulfur, powder 



4. Use reflecting surfaces, such as comers, boxes, shelves, to 
concentrate the heat. 

5. Use drafts to spread the fire rapidly — near stairways, elevator 
shafts. 

6. Protect the fire from discovery during the first few minutes by 
good concealment and timing. 

In preparing improvised incendiaries observe basic rules of safety 
Chemicals that must be powered should be ground separately with clean 
tools and then mixed in the indicated proportions. Chemicals or mixtures 
should be kept tightly sealed in jars or cans to protect them from 
moisture. Damp materials will work poorly if at all. 

Sulfuric acid, which is useful for chemical delays and to ignite 
incendiaries or explosive detonators, can be obtained by concentrating 
battery acid. This can be done by boiling off the water in the battery acid 
in a glass or porcelained pan until dense white fumes begin to appear. 
This operation should be done out of doors and the resulting concentrated 
acid should be handled carefully. 



PREPARATION: 

1 . Into a clean, dry jar or can put 7 spoonfuls of potassium or sodium 
nitrate, 2 spoonfuls of powdered charcoal, and 1 spoonful of powdered 
sulfur. The ingredients must be at least as fine as granulated sugar If 
they must be ground, GRIND EACH SEPATATELY. Never grind the 
mixed ingredients — they may ignite or explode. 

2. Cap the can or jar tightly and shake and tumble it until the 
ingredients are completely mixed. 

The mixture will be effective for months if kept tightly sealed and 
dry. Sodium nitrate in particular has a tendency to absorb moisture. 

To use the gunpowder, pile 2 or 3 spoonfuls on top of any solid 
incendiary material which is to be ignited. For igniting liquids in open 
containers, wrap 2 or 3 spoonfuls in a piece of paper and suspend it just 
above the liquid. 

Gunpowder is best ignited by safety fuse. It bums very quickly and 
with a great deal of heat, so allow sufficient time delay for safe 
withdrawal from the vicinity. 



The paragraphs which follow will describe the preparation of several 
igniter (or "first fire") incendiary mixes, some basic incendiary mixes. 



Match Head Igniter 



and a thermate metal-destroying incendiary. 

The subject of incendiaries has been treated much more exhaustively 
in other publications. The intent of this handbook is to provide only a few 
techniques. 

Potassium Chlorate and Sugar Igniter 



A good ignition material for incendiarico can bo obtained from the 
heads of safety matches, which are available almost any place. The 
composition must be removed from the heads of many of them to get a 
sufficient quantity of igniter material. It will ignite napalm, wax and 
sawdust, paper, and other flammables. 



Chlorate-sugar is one of the best of the first fire or igniter mixes. It 
bums very rapidly, with a yellow-white flame, and generates sufficient 
heat to ignite all homemade incendiaries mentioned in this handbook. 

MATERIALS: Potassium chlorate (preferred) or sodium chlorate, 
sugar. 

PREPARATION: 

1. Grind the chlorate separately in a clean, non-sparking (glass or 



MATERIALS: Safety matches. 

PREPARATION: 

Remove the match head composition by scraping with a knife or 
crushing with pliers. Collect several spoonfuls of it and store in 
a moisture-tight container. 

Put at least 2 spoonfuls on the material to be ignited. To ignite 
liquids, such as solvents or napalm, wrap several spoonfuls in a piece of 
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W>erand hang this just over the fluid, or place nearby. If fluids dampen continuously, until the soap is completely dissolved and a thin pasty 
the mixture it may not ignite. liquid results. If necessary return the mixture to the fire, but as a safety 

Ignition can be by time fuse, fircracker fuse, a spark, or concentrated measure it is best not to stir while the container is on the fire. 

4. When the desired consistency is reached allow the mixture to cool. 

5. Napalm also can be mixed by a cold method, although it may take 
hours to thicken. This should be done by alternately adding very small 



sulfuric acid. 

Time Fuse Fire Starter 



Several igniters or first fire mixes can be set off by s spark from time 
Aim. Others require a stronger flame. Time fiiae, plus matches, can be 
combined to improve this more intense initial flame. 

MATERIALS: Time (safety) fuse, safety matches, string or tape. 

PREPARATION: 

1. About % inch from the end of a piece of time fuse cut a notch with a 
sharp knife so that the powder train is exposed. 

2. Around the fuse at this point tape or tie several matches so that 
their heads are in contact with each other and at least one match head is 
directly over the notch. See Figure 59. 

When the fuse burns down, a spark from the notch ignites the one 
match head, which flares and ignites the others, this fire starter can be 
inserted into an igniter mix or used alone to light crumped paper or 
excelsior. Another application, nonelectric firing of the 3.5" rocket, is 
described earlier. 





RAG STOPPER 



HOMEMADE 

NAPALM 



Molotov Cocktail 

amounts of soap chips or powder and gasoline or fuel oil and stirring until 
the mixture reaches a thin jelly-like consistency. It is best to start with 
about a cupful of soap, add part of a cup of solvent and stir that until 
smooth before gradually adding the remaining ingredients. Continuous 
stirring is not required. In feet, it is advisable just to let the mixture and 
the mixer rest from time to time and give the soap a chance to dissolve. 

Napalm will keep wel 1 if stored in a tightly sealed container. It can be 
ignited with a match or any of the first fire mixtures described previously. 
The ignition packet should be placed adjacent to or just over the napalm, 
otherwise the petroleum may soak it and prevent its burning. 

When napalm is used on easily ignitible materials (such as loosely 
piled paper, rags, or hay) it should be spread out so it will start a large 
area burning at once. Tightly baled paper or rags should be loosened first, 
because they do not bum well. If used directly against wooden structures 
or other large articles which are diffcult to ignite, the napalm should be 
concentrated in sufficient quantity to provide a hot, long lasting blase. If 
about a half dozen pieces of charcoal are put into and around the napalm 
the heat output is considerably increased. 

Napalm makes an excellent "Molotov cocktail.” Just fill any glass 
bottle with a small neck with the napalm and cram a twisted strip of cloth 
into the mouth of the bottle as a stopper. See Figure 60. When ready to 
use, pull about 4 to 6 inches of the rag stopper out of the bottle. Light the 
napalm ooaked rag with a match and, when the rag is burning well, throw 
the bottle at the target. When the bottle breaks napalm spashes over the 
target and is ignited by the burning rag. 

Paraffin-Sawdust Incendiary 



Time Fuse Fire Starter 
Homemade Napalm 

VT . . . . n , , . . Paraffin-sawdust is almost as effective aB napalm against combust- 

Napalm .s the b««t incendiary to uae against moct flammable target*. ib]e u but it i8slower in ^ , t is and thuj „ 

1 will readily ignite paper, atraw, flammable aolventa, or wooden more easily earned and used than liqSid napalm. In addition, it can be 

structures. stored indefinitely without special care. 

MATERIALS: Gasoline or fuel oil. nondetergent soap (bar, flakea, or MATERIALS: Dry sawdust, paraffin, beeswax, or candle wax 

P ° WaW ' PREPARATION: 

PREPARATION: 

, .. ... . . .. 1- Melt the wax, remove the container from the fire and stir in s 

1. Use about equal parts of soap and oil. If bar soap is used, slice it roug hly equal amount of sawdust. 

into small chips. If both gasoline and fuel oil are available, use both in 0 n . 4 ., . , 

equal parts 2 Contlnue 8tir cooling mixture until it becomes almost solid, 

^ ~ . , . . r ai then remove from the container and let it cool and solidity further. 

2. Heat the fuel in an open container, preferably one with a handle, Lumps of the mixture the size of a fist are easiest to manage. The 

out of doors. Try to avoid creating sparks or having a high open flame, but chunks of incendiary may be carried to the target in a papier bag or other 
if the fuel should catch on fire extinguish it by placing a board or piece of wrapper. Any igniter that will set fire to the paper wrapper will ignite the 
tin over the container. wax and sawdust. 

3. Gasoline, in particular, will begin to bubble very quickly. When it A similar incendiary can be made by dipping sheets of newspaper 
does, remove from the fire and gradually add the soap, stirring into melted wax and allowing them to cool. These papers may then be 




POOR MAN 1 S JAMES BOND Vol . 3 



321 



ULTIMATE BOOBYTRAP 



crumpled up and uaed in the same manner as the paraffin-sawdust, 
although they will not burn as hot and persistently. 

Sawdust, Moth Flakes, and Oil Incendiary 

This incendiary is very good for use against all kinds of wooden 
structures, including heavy beams and timbers. It also works well on 
paper, rags, straw, excelsior, and other tinder type materials. It will start 
fires in open containers of flammable liquids, piles of coal, coke, or 
lumber, and on baled rags and paper. It is not effective against metal. 

MATERIALS: Dry sawdust, moth flakes (naphthalene), fuel oil 
(kerosene or diesel oil). 

PREPARATION: 

1. Place equal parts of sawdust, moth flakes, and oil into a container 
and stir until the mixture is the consistency of mush. 

2. Store it in sny container that will retain the oil fumes. 

An easy, effective way to use this mixture is to put about a quart of it 
in a paper bag and place the bag on the target material. The bag can be lit 
with a match and the mixture will ignite quite readily. It bums as well as 
napalm. If a longer delay time is required, use one of the igniter mixes 
described earlier along with time fuse or other daisy device. The time fuse 
alone, however, will not ignite the incendiary mix. 

Where very large wood beams are to be burned, an additional amount 
of the incendiary will be required. Two or three quarts is enough to 
destroy almost any target against which the technique would be effective. 

For the greatest effect on wooden structures , the mixture should be i n 
a pile, never spread out in a thin layer. It should be placed beneath the 
target material, if possible, so the flames will spread upward. In a packing 
box or room, a corner is a good place to start the fire. 

Thermate Incendiary 

Thermate is similar to commercial thermit, used in welding, except 
that it also contains an oxidizer, making it easier to ignite. Thermate will 
readily bum paper, rags, excelsior, straw, and other tinder type 
materials. However, its main use in sabotage operations is against 
motors, gears, lathes, or other metal targets — to weld moving parts 
together, warp precision machined surfaces, and so on. Since it bums 
with a brief, almost explosive action, it is not recommended for burning 
wooden structures or other materials where persistent heat is required. 

A good source of ready-made thermate is the U S. military AN M-14 
Incendiary Grenade. To remove the thermate, first pry out the fuse 
assembly with crimpers or other nonsparking implement. See Figure 61. 
The reddish-brown caked substance on top of the contents of the grenade 
is a first Are mixture and it is spark sensitive. This should be broken up 
and the grayish powder beneath, which is the thermate, can be poured 
out. 

Thermate also can be made from aluminum or magnesium powder 
and a chemical oxidizing agent, as described below: 

MATERIALS: Aluminum filings, powder or flakes, or magnesium 
filings or powder, plus any one of the following chemicals: potassium 
nitrate, sodium nitrate, barium nitrate, potassium dichromate, sodium 
dichromate, or potassium permanganate. Although aluminum and 
magnesium are equally effective, thermate made from magnesium is 
easier to ignite. Flake aluminum, which is the extremely fine variety 
used in paints, is excellent. In any case, both the metal and chemical 



THEM* ATE /-FUSE 

GRENADE— \ / 




Dafuiinx IWmit, Groiii 

ingredients should be no coarser than granulated sugar. 

PREPARATION: 

1. Fill a quart size (or larger) container about 2/3 full of equal parts 
of the metal powder and the oxidizing agent. 

2. Cover with a tight lid, then roll and tumble the container until the 
contents are completely mixed. 

3. If flake aluminum is the metal uaed, fill the container V4 full of the 
aluminum then add oxidizing agent until the container is % full. Mix as 
described above. 

Thermate in a sealed container can be stored for months. To use, put 
1 or 2 pounds of the mixture in s paper bag and place it on the target in 
such a way that when it bums the red hot molten material will run down 
and attack the vital parts. 

Chlorate-sugar and aluminum-sulfur igniters are best for setting off 
thermate, particularly if the thermate contains aluminum powder, which 
is more difficult to ignite. 

Thermate also is used in the improvised dust initiator and the 
external POL charges described later. 



More On The Ultimate 



Booby 



For awhile I believed I had discovered the more inte- 
resting aspects of ammonium nitrogen tri-iodide or ANTI. 
But as I talked to others in the field I found that ANTI 
has been used in one form or another by many others. I 
will take credit for publisizing it, however. 

One military trainer in improvised weaponry told me 
of a case where someone forced ANTI into a lock. When 
the victim put his key into the lock, the ANTI exploded 
with such force that it drove the key through his hand. 
So don’t consider ANTI as something just for practical 

J okes. Although it does lend itself to practical jokes, 
t is a high explosive. So either save it for the Rus- 
sians or or use it in tiny bits. 



Trap 

by KURT SAXON 

So many have written in about it that I’ve decided to 
sell a starter kit so you can experiment before stocking 
up. The kit contains one ounce of iodine crystals, a 
vaccine bottle holding 18 ccs of strong ammonia, a 3 cc 
hypodermic needle, a zip-lock bag with a folded piece of 
blotting paper and a desiccant cannister. 

In case you don’t know what a desiccant cannister is, 
it is a small, plastic cannister with moisture absorbent 
put into medicine bottles.lt has little bitty holes in 
both ends. To use it, press Scotch tape over the holes. 

To make small batches of ANTI, open the cannister 
with a finger nail and put in enough iodine crystals to 
make it one quarter full. With the hypo, withdraw 1 cc 
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of strong ammonia and squirt it in the cannister and 
put the lid on. After from 20 to 30 minutes, remove the 
lid and dump the contents on a fev layers of newspaper. 
After a few minutes the paper win draw off most of the 
liquid. Now take a knife and move the pile of ANTI to a 
dry spot and cut it into small bits. 

Remove the blotting paper, wet it and then mash it on 
newspapers so it will be simply damp. Put the bits of 
ANTI on one section and fold the other section over it 
and put it, bent end first, into the zip-lock plastic 
bag and fasten it. 

This will keep the ANTI moist and safe for several 
hours or even days. The worst thing that could happen 
would be that it would go off in your pocket. That 
might be a shock but not injurious. If it should really 
dry out in your pocket and you believe it might go off 
when you open the blotting paper* better to flush it 
down the toilet. At any rate, always wear glasses when 
dealing with ANTI. Although its blast radius is about a 
half inch, it can send tiny bits of debris which could 
cause eye damage. 

If you like a laugh, take the ANTI into a bar, thea- 
ter or other dark place. In the John, open the blotting 
paper and scrape the bits of ANTI loose. Then go where 
the people are and scatter the bits around on the floor 

Within a half hour or so the bits will begin going 
off on their own or after being stepped on. It will 
sound like firecrackers or gunshots, depending on the 
size of the bits. After a few bangs the place will pro- 



bably be cleared out and the area cordoned off by the 
cops. 

A really sinister use for ANTI is for bloving up ve- 
hicles. I suggest this only for enemy vehicles and x 
trust no reader of my works would be so da sen ted as to 
use it on fellow Americans. 

The idea is to put a piece of noist ANTI ip a lid 
from a desiccant cannister without the holes being 
stopped up, as they would be while making the ANTI. A 
piece of paper of the same size is glued over the open- 
ing and some glue is smeared on the paper side. Then 
the glued side is pressed up ineide the gas intake of 
an enemy vehicle. 

Whan the ANTI dries and is disturbed by the vibra- 
tion of the moving vehicle, it win ignite the fuaee in 
the gas tank with devastating results. 

The same device ie recconeended for any powder 1km*. 
Aa the drying ANTI contracts* the powder will ahift 
around it, setting it off prematurely* if tte object is 
for the weapon to go off while being handled or in a 
moving vehicle. The desiccant cannister lid with the 
paper glued over ite open aide will protect tte ANTI 
from shifting powder. 

Because of the ammonia* this cannot be nailed eo 1*11 
need a delivery address. Its cost is $15.00. There is 
enough ammonia for several batches. I won't sell aaemla 
seperately since you can distil your own simply with ths 
homemade still described in the page 99 of the FKJB Vol. 

X s 



AMMONIUM NITROGEN TRI-IODIDE "ANTI” "RAT AW AY” 

ANTI KITt As described in issues 1 & 3 of SURVIVOR 6, ANTI 
is the most unstable fulminate known. As a starter kit I 
Will sell 1 oz. iodine crystals, enough strong ammonia to 
make up to fourteen batches, a hypodermic needle to mea- 

CC ° f ammon j a into th e dessicant cannister holding 
1/3 its volume of iodine crystals, plus a carrier composed 

?aper? lP ‘ l0>< plastic ba< 3 with a folded piece of blotting 

To make, put Scotch Tape over holes in each end of the 
dessicant cannister. (Use epoxy to close holes permanent- 
ly). Put in 1/3 volume of iodine crystals and 1 cc of 

strong ammonia. Push on cap and let stand 20 to 30 min- 
utes. Open and tamp contents onto several layers of news- 
paper . When most of the moisture has been soaked up by the 
paper, scrape the ANTI over to a dry area, separate into 
small pieces and lay on slightly dampened blotting paper. 
Fold the blotting paper and put it, open end up, in the 
zip-lok bag. Caution* when dry it explodes. $15.00 
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CHAPTER L 

HIBTOBY OP THI QUIT. 

Discovery of (Ttmpowdtr.—No authentic records 
have been left to show when or by whom was din 
covered the wonderful properties of the chemical 
compound now known as gunpowder; nor have we 
any information concerning the uses to which it was 
originally applied. There is little probability that it 
was at once employed as an agent in fire-arms; in- 
deed, we have pretty strong evidence to show that it 
was not, for Roger Bacon refers to it in his famous 
treatise, De Nulhtate Magics, published A. D., 1A16, 
while fire-arms are mentioned by no writer as hav- 
ing been known earlier than about 1338. 

The First Fire-Arms .— The first fire-arms, or 
guns, as we now call them, are said to have been 
rude cannon, formed by banding together flat iron 
hare, something on the plan of our wooden casks or 
barrels of to day. These guns were fired with a 
'slow match,” the gunners retiring to a safe dis- 
tance while the match was burning to the priming. 
THeir earliest use was as engines of war. The writers 
of ancient history tel] us that they were so employed 
by the Moors at the noted siege of Algcsiras, Spain, 
in J341, and at the battle of Calais, in me. At the 
latter battle, Edward III is credited with having 
had four pieces, which made him victorious. 

Earliest Hand-duns.— It is claimed by Spanish 
historians that to Spain belongs the honor of having 
been the first power to furnish her soldiers with fire- 
arms so small that they could be transported by 
a single person. They were unwieldy affairs at the 
beginning, however; really small cannon lashed upon 
wooden scantlings. The soldier could nut fire his 
piece off-hand, but was forced to carry a " rest n 
with him wherever he went. Being ready to dis- 
charge hia arm he balanced it upon the rest, steadied 
it by holding the scantling under his arm, and then 
‘‘touched it off” with a live coal of fire, while he 
sighted along the barrel to take aim at his object. 
W hat happened immediately after the coal came in 
contact with the powder the historian Baith not, but 
a modem writer, who has been examining one of 
these old guns in a museum, jumpe to the oondu- 
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sion that the soldier, with the scantling under his 
aim, must have been launched suddenly into an im- 
pressive dream of first-class earthquakes, or some- 
thing else “ like unto the combined kicking of about 
fifty mules.” 

Prejudice Against Fire-Arms.— For about two 
centuries after the invention of hand fire arms they 
were so inefficient that the cross-bow, then in gen- 
eral use, was able to quite successfully hold its own 
against them. It was not until 1598 that Queen 
Elisabeth, by a proclamation, directed that cross aud 
other bows used in the army should be discarded en- 
tirely in favor of muskets. And thereat there arose 
much murmuring of dissatisfaction throughout the 
English Empire, according to Michael Montaigne, a 
most prominent man of his time, who narrates the 
fact, and adds: '‘Except the noise in our ears, to 
which we will be henceforth accustomed, r think the 
fire-arm u one of very little effect, and I hope that 
we shall one day give up its use.” Could he return 
to earth at this age, and see the wonderful fire arms 
that have developed from the humble beginning of 
which he was then treating, he would speedily lose 
hia hope to the effect that one day its use would be 
entirely given up. 

The First Rifle . — The first rifle is said to have 
been made about the close of the fifteenth century, 
by one Gasp&rd Zollner, of Vienna. It waa a sim- 
ple barrel with straight grooves; the only object of 
the grooves being to prevent its becoming so “ dirty ” 
from continued use, as did the smooth-bore. Spiral 
grooving does not seem to have been thought of un- 
til many years later 

The Arquebus. —The earliest noted improvement 
in the hand gun, making it lighter and giving it a 
longer barrel, was called the arquebua; but even this 
was so heavy that a “ rest ” was necessary while dis- 
charging it. This rest waa a tingle staff armed with 
a steel point which went into the ground like the 
Jacob-staff of a surveyor, but which fitted it for 
use as a pike when not employed in connection with 
the gun. . It was called the schwtine feder, which 
rendered into English means the " hog’s bristle.” 

The arquebus was a regular "match-gun;” that 
is, it had a "pan” or receptacle at the side of the 
breech for the priming powder, which communi- 
cated with the interior of the barrel by a email per- 
foration called the "touch-hole.” The priming was 
lighted by a match, which consisted of a cod of 
small rope saturated with some kind of chemical, 
which caused it to hum readily and hold fire for a 
long time. The soldier using the arquebus carried 
the match in his hand and kept it buring during an 
action. The manner of setting off the piece was 
about the same as with the live coal— he secured his 
sight and then touched the priming with his lighted 
match 

The Match L/xk. — Later, the serpent-match was 
invented and looked upon as a startling improvement. 

It was a simple S-shaped piece of iron or wire hinged 
to the side of the gun just back of the priming 
pan. The upper end was provided with a beak 
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which gripped the lighted fuse, while the lower end 
played the part of a modem trigger. W ith this con- 
trivance the gunner had only to take sight and then 
pull with his finger upon the lower end of the S 
until the lighted fuse was brought down into the 
priming. After many years of use an improve- 
ment was made upon the 3, consisting of a small 
spring which threw it back into an erect position so 
soon as the pressure upon the lower end was dis- 
continued. 

The powder employed with the old arquebus was 
of two grades as to size of grain ; a coarse grade for 
the charge, and a fino grade for the priming. Its 
chemical composition does not seem to ha vo differed 
materially from that of our modern gunpowder. 

The serpent match, so called because the upper 
end holding the fuse was often shaped to represent 
the head of a serpent, was the first actual step taken 
towards a gun-lock. It was thought to be perfec- 
tion itself, especially after the returning spring had 
been added, and so strong a hold did it take upon 
ah nationB that only a few years has elapsed since 
it was wholly abandoned in some of the most be- 
nighted regions, as in China, for instance, wive re it 
is known to have been used in tho army at a date 
as late as I860. 

Musket Petronel.— Next in order to the arquebus 
came the rnuskot, a Spanish invention. It w as 
heavier than its predecessor, and carried a charge 
twice as large Almost simultaneously with this 
appeared the first cavalry fire-arm, which was called 
the petronel It was shorter than the musket and 
larger in bore; the horseman rested its breech 
against his breast and communicated the fire by 
means of tho serpent match. 

TJie Wheel- Lock.— In 1517 the Germans aston- 
ished tho world by inventing and bringing into use 
the “ wheel lock,” which was a regular gun lock, 
entirely doing away with the lighted match. It 
consisted of a small disk of steel fluted on the edges, 
set in close contact with the priming pan, and made 
to revolve with great rapidity by means of a spiral 
spring arranged Boniewhat on tho plan of the spring 

of a spring-clock. In contact with its fluted edge, 
and held there by a spring, was arranged a sharp 
flint ; hence when the steel disk was set in motion a 
train of sparks was thrown off as it revolved over 
the edge of flint. These Bparks fell into the priming 
pan and ignited the powder, discharging the piece. 
The spring was wound up like winding a dock or 
watch, and a slight pressure upon a trigger under 
the breech set the wheel in motion. The pressure 
was continued until the gun was discharged, when 
it was discontinued, the result of which was an im 
mediate stopping of the wheel. A single winding 
would usually discharge the gun about half a dozen 
times. 

The Pistol. —The wheel-lock went into quite gen- 
eral use, finally leading to the invention of the 
pistol, about 1544. The first pistols were single 
barrel, and very short. The stock was heavy, and 
the breech or handle, instead of leaving the barrel 



with a curve, as in later days, dropped at right 
angles to the iron. It was put into use as a cavalry 
arm, first by the Germans and afterwards by the 
people of many other nations. In 1C07 the German 
horse soldiers were all regularly armed with double- 
barrel wheel-lock pistols. 

The Snap Maurice.— After the date just mentioned 
modifications and improvements in fire-arms were 
rapid and constant. The wheel-lock was finally fol 
lowed by the “ anaphaunce,” which was a straight 
piece of furrowed steel brought to bear upon the 
flint instead of tho disk. It w as more 6implo in it6 
construction than the wheel-lock, and hence leas 
liable to get out of order. Of course it worked in 
obedience to the action of a spring, but the Bpring 
was not a spiral— it was more on the plan of the 
mainspring in modem gun-locks. 

The Flint Lock.— About 1 630 Spain again popped 
to the surface; this time with the regular flint lock, 
embracing precisely the same mechanism as the flint- 
lock used in our Revolutionary war, and familiar 
to very many of the older people of the present day. 
Its advantges over the wheel-lock and the snap- 
haunce were bo marked that France at once adopted 
it for use in her armies, but England held back, con- 
tending that the wheel- lock was the better inven- 
tion, till 1600, when she gave up the contest, and 
adopted the flint-lock. 

Important Improvements — Rapidly following the 
invention of the flint-lock came important improve- 
ments in the musket. The stock was lightened and 
put into better shape, and sighta were invented and 
placed upon the barrels. Up to this time, the soldier 
had been forced to carry his ammunition in bulk, 
but now cartridges were brought into use, carried 
in convenient and neatly made cartridge - boxes. 
Steel bayonets to set over the muzzle of tho gun also 
appeared, tho first in 1093. Prior to this time a rude 
kind of bayonet had been more or less in use— it was 
a sort of dagger 6et into a wooden handle, the latter 
to be thrust into the muzzle of the gun in case of a 
hand-to-hand charge, where loading and firing ooold 
net be attended to. Iron ramrods took the place of 
tbs ftsooBveoiaot and nr— fa wooden ones formerly 
in use, which was regarded es a long stride in the 
efficiency of the musket. With the old wooden 
ramrods, clumsy end easily broken, the loading of a 
musket was a alow and laborious task, but the icon 
rod secured comparative eeee and rapidity. 

Advnnc* of the Bifie. — With the general improve- 
ment of fire-arms the rifle had worked gradually 
into favor and nee. Its main drawback, as an 
army gun, laid in the difficulty experienced in load- 
ing it. But it was admirably adapted to the wants 
of the people settling the wilds of the American 
continent, hence they adopted it almost to the entire 
exclusion of any other kind of fire-arm. In the 
armies its use was limited to a few corps of sharp- 
shooters, usually on the frontiers where it was ad- 
vantageous to harass the enemy by picking off his 
men at long range. England seems to have been 
rather prejudiced against the rifle until after our war 




POOR MAN ' S JAMES BCMD Vol . 3 

with her for Independence. In that war she appears 
to have had bo striking & demonstration of its effi- 
ciency that she soon after adopted it as a military 
arm; and other nations, having faith in her superior 
judgment, finally followed her example, bringing 
the rifle rapidly upward in rank aa an effectual im- 
plement of war. 

Th* Percussion Lock — In 1807 a Scotch clergy- 
man by the name of Alexander Forsyth, invented a 
method of igniting the charge in fire-arms, 
which, after various changes and improvements, 
settled down to what is now known as the perous 
aion cap. The percussion lock was a simultaneous 
invention, of course; though it did not differ mate- 
rially, in point of construction, from the old flint- 
lock already in use. The main difference consisted 
in the substitution of a cylinder and tube for the 
priming pan and frizzen, and a hammer for the 
cock. 

A strong current of prejudice set at once against 
the percussion lock, though nobody could tell why. 
All declared it would not do, but none attempted to 
give a reason for the faith that was in them. A 9 a 
result the new invention waa pretty effectually 
held in the background until 1884, when its oppon- 
ents accepted a challenge for a public test of its 
merits against those of the flint-lock. The test ex- 
tended to 0,000 rounds. In the course of these the 
percuseion lock (afterwards more commonly known 
as the cap-lock), gave but six mis fires, while the 
flint lock scored nine hundred and twenty-two mis- 
ses. 

This astounding defeat at onco sealed the fate of 
the flint lock; still it was a long time before the 
prejudice existing against the other could be entire- 
ly removed. Even as far down as the date of our 
Mexican war. General Scott flatly objected to its 
use in his army, and had his men armed with the 
flint-lock, although there were then in our arsenals 
percussion -lock muskets enough to have armed all 
his force# more than twice over. 

But facts are such stubborn things that even tho 
•trongest prejudice must give way to them sooner 
or later. 8o it proved in this instance; one by one 
the manufacturers of flint-lock fire-arms adopted the 
improvements lesulting from the discoveries of the 
Scotch clergyman, until finally no more flint locks 
were made, and the percussion lock was in undis- 
puted possession of the field. 

Breech-Loader . — When the percussion-lock 
had been fully adopted by the public, and all the 
"latest improvements'' had been added to it, people 
thought that the fire-arm had attained to such a de- 
gree of perfection as to preclude any further chaise 
in the future; but how mistaken! The fate of the 
percussion-lock is now as much sealed as was that of 

the flint-lock at the test- trial of 1834. It is going 
the way of all its predecessors, and its entire ex- 
tinction is only a matter of time. The breech-load- 
er. with charge and ignition combined in the same 
cartridge, is rapidly taking its place, and, until some 
new and wonderful discovery comes to the surface, 
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must, undoubtedly, stand paramount as the gun of 
the future. 

While springing into general favor at one leap, as 
it were, the breech-loader is no new and sudden ap- 
pearance. In truth it is of great antiquity. In the 
Tower of London, the Woolwich Museum, and in the 
Museum of Paris, may be seen hundreds of breech- 
loaders that were made centuries ago. Of course 
they were not made to use the percussion cartridge 
peculiar to many such guns of modem make, never- 
theless they were veritable breech-loaders, and the 
real euggeetora, no doubt, of the modem arm of that 
character. 

In the Museum of Artillery, at Woolwich, there 
is a breech-loading pierrier, or paterera, of the time 
of Edward IV. (1471). It consists of a directing bar- 
rel, terminating in a square bar or frame of iron, 
and a separate loading chamber, with handle, which 
was fastened in ita place for firing by an iron wedge. 

There are also found in the museums many brooch- 
loading pistols, that were evidently in ubo about 
cotemporaueous with this gun. 

The records kept at SL Etienne, France, show that 
the French monarch, Henry II, shot with a breech- 
loading gun in 1540 And the English records show 
that the Marquis of Worcester took out a patent in 
that country for a broech action on the M cut-screw” 
principle in 1861. A portion of the specification 
reads as follows: 

“An inventions to make certain guns or pistols 
which in the tenth part of one minute of an hour 
may bo re-charged ; the fourth part of one turne of 
the barrell, which remains still fixe, fastening it as 
foreceably and effectually as a dozen shrills of any 
screw, which, in the ordinary and usual way require 
as many tumes." 

There are several specimens of the breech-loader 
made on this plan, now in the Woolwich Museum. 

There are also other specimens, on a plan entirely 
different, made at a date but a Little more recent, 
for it seems that then, as in modern days, one in 
vention was very apt to suggest another. Thh» 
years after tho Marquis of Worcester had taken out 
his patent, one Abraham Hill, of Londoa, patented 
some six different systems of breech -loaders. In his 
specification concerning one of them be says : 

“ It is a new way of making a gun or a piston, 
the breech whereof rises on a hindge, by a contriv- 
ance of a motion under it, by which It is also let 
down and bolted fast by one of the same motion.” 

This, as will be readily seen, was rubbing pretty 
close upon the breech-loader of the present day. 

Since the dates of the patents just referred to, the 
breech-loading fire-arm is known to have been in 
uninterrupted existence; but so strong was the cur- 
rent turned against it by popular prejudice, that It 
waa little known to the people in general. A want 
of scientific training among the masses was th e 
cause which held it hack ; they were unable to 
dearly understood all the whys and wherefores con- 
nected with its workings, and, therefore, rejected it 
on the plea that it was dangerous, without really 




POOR MAN’S JAMES BOND Vol . 3 



327 



GUNSMITH’S MANUAL 



knowing whether it was or not. 

Great improvements in the breech-loader now 
guoceeeded each other with astonishing rapidity up 
to the time when M. Lofauohoux, of Franco, oappod 
the climax by inventing the cartridge containing 
within itself the cap, or means of igniting the charge. 
This made it available as a sporting gun, and henoe 
promptly set it forward into public attention ; and 
finally, after a score or so of improvements, usually 
at the han ds of the English, into public favor. It 
at last, the gun of the period, and the old muzale- 
loader, with all its good qualities (and they were 
certainly many), is rapidly surrendering the field to 
the more successful candidate, and retiring in the 
footsteps of its honored predeoeesors, the wheel- 
lock and the flint-lock. 

CHAPTER H. 

How Gunn arb Ham 

Gunsmith. Guom&ker 

Gun BamiU. Beat MafcwUU for 

On Making Gun Barrel* 

Flnlahing and PrcT .ag 

ActlcB. Stock and Final Piniah 

On Making the Rifle 

Plain BtaeT Barrel Guru. 

CHAPTER II. 

HOW GUNS AJUL MLi>K. 

Gunsmith— Gunmakcr —The modern gunsmith is 

not necessarily a gun maker, hot rather a repairer of 
guns that have happened to get out of order. In 
earlier days the devotees to his calling may, in their 
little shops, have made guns entire, but now, if the 
gunsmith makes them at all, that making consist* 
in merely finishing up the parts and putting them 
together— generally making the stock entire. All 
gun parts can now be bought as “ gunsmith's mate- 
rials,” either finished or in the rough, as may be de- 
sired. They are made by a variety of workmen, 
the business of each man being to make a single 
part, and nothing more. There is at preeent too 
much in a good gun to admit of all being made ad- 
vantageously by one man ; he would need to be a 
kind of “ Jack -of all-tradee,” and, like the tradi- 
tional Jack, it is but reasonable to suppose that he 
would be really first-class at none. 

In some of the large establishments where guns 
are made all these different workmen are employed, 
hence such an establishment is really a collection of 
workers in many trades. The gunsmith who has 
his shop for repairing purposes, or for putting toge- 
ther materials under the name of gunmaking, will 
not be specially concerned with reference to any of 
these trades; still it is but reasonable to suppose that 
he would like to know something of how the imple- 
ments, or parts of implements, that he will be con- 
stantly handling, were put up ; and. besides, there 
will exist something akin to a necessity for his pos- 
session of such knowledge, owing to the fact that 
his customers will often rail upon him to answer 
many a question as to how this or that gun was 
made, etc. With this view of the case, it is really 
necessary to give a brief outline of gunma k ing., fol- 
lowing the work from the rough material to the 



final finish. 

Gun- Barrels — Best Materials for . — The barrels Of 
the finest and best guns, either Damascus, or other 
bleel. or iruu, are formed, us made in Europe and 
England, of scraps of iron suited to the purpose, 
and selected with great skill and the greatest pos- 
sible care. These scraps, which are usually bought 
up about the country, are placed in what is called a 
“ shaking tub”— a vessel which is violently shaken 
and rocked about by machinery or otherwise (depend- 
ing upon the particular locality) for the purpose of 
scouring and brightening the scraps. ThiB done, 
they are carefully picked over by adepts, who cull 
out the unsuitable pieces. So rigid is the culling 
that it often happens that out of a ton of scoured 
scraps not more than one hundred pounds weight of 
them are chosen as suitable for going into the beet 
barrels. 



Among the scraps usually thought to be beet are 
old chains that have been used for many years, the 
wear and rust of time having left only the beet 
elements of the iron. The Damascus Bteel, which 
has attained to so high a reputation, got it by 
being manufactured out of old coach springs. Of 
course it is not all made of coach springs now, but 
it was in years ago; agents then traveled all over 
the country hunting and baying them up, paying a 
much higher price for an old broken spring than a 
new one would coat its owner. 

On Making Gun- Barrels — The selected scrape to 
be worked into gun barrel material are cut into 
small pieces and thrown into a furnace, where they 

are exposed to intense heat until fused, after which 
they are brought forth an adhering mass and placed 
under a hammer, which drives them together and 
forges them into bare. The bare are next rolled 
into thin plates, and then cut into 6trip6 twelve 
inches long and six inches wide. The very best gun* 
are made of a combination of iron and steel. Both 
materials having been rolled and cut into sheets of 
exactly the same size, three sheets (one-fourth of 
an inch thick) are piled upon each other alternately 



to the number of thirty, and subjected to a welding 
heat; they are then driven together under a five-ton 
hammer into a consolidated slab. The slabs bo 
formed are next worked down into one-fourth inch 
square rods. The more the material is hammered 
and worked the better it is. The rods are next 
twisted until they present the appearance of & strand 
of rope, some rods being twisted to the right and 
other* to the left. Two rode, with opposite twiBt, 
are heated to the welding degree, placed upon each 
other, and rolled together ; they are now in a nar- 
row slab, presenting that fine curl of “ grain” pecu- 
liar to the Damascus, or that beautiful wavy figure 
peculiar to the laminated steel, as the case may be. 
The next operation is to coil one of these slabs 
around a mandrel in a spiral form, and weld it se- 
curely under the blows of bund- hammers. It is 
now a gun barrel in the rough. 

Finishing and Proving . — The rough barrel goee 
from the welder to the borer, where it i6 put through 
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the process of “ rough boring.” From the “rough 
borer” it goes into the hands of the “ fine borer,” 
who bores it out Bmoothlv and to near the size it is 
to be when finished. Another operator then 
it in charge and dresses it to smoothness externally, 
then the “ teeter ” takes it and dips it into strong 
acid, which soon shows any imperfection in either 
twist or welding that might exist If not perfect, 
it is sent back to be worked over ; if all right, it 
passes to the next department, where it is straight- 
ened inside. This part of the work is governed en- 
tirely by the eye, and hence demands the services of 
a workman of great skill, and experience. 

Having been “ passed on ” by the “straightener,” 
the barrel goes to the “turner,” who turns it in a 
lathe until the outside is true and correspondingly 
straight with the interior, and is of exactly the re- 
quired weight If the arm is to be a double-barrel 
shot gun, the barrel next goes into the of « 

workman who joins it to another barrel with the 
utmost nicety; to attain which, levels and other suit- 
able instruments are brought into requisition. T iV^ 
the man who straightens the bore, the man who 
joins the barrels must be a workman of great «lrill 

The next operation is to braze on the “ lumps;” 
then, nert in order, the nhe are put on. Now oomes 
the “ proving. ” The rear ends having been securely 
plugged, they go to the proof department, where is 
placed into each barrel fully four ordinary chargee 
of gunpowder ; then, atop of this, a wad of strong 
brown paper, rammed securely down, then a leaden 
bullet large enough to exactly fit the bore, and then 
another wad of brown paper. The charge is fired, 
and if the barrels stand the ordeal unfazed, they 
are ready to be fitted to the action; other wise, they 
go back to be worked over. In some houses the 
“proving ” is dooe before the barrels are joined to- 
gether. 

Action, Stock and Final Finish. — The “action 
man ” now takes the perfect barrels in hand and 
performs his part of the work. In the meantime 
the stock-maker has not been idle. A stock is al- 
ready in waiting, and next must come a aeries of 
fittings of the most exquisite nicety, until the gun 
is actually a gun and ready for its final test. This 
is applied by the “targeteer,” who passes upon it 
according to its merits. If his report comes in favor- 
able, the gun goes to the proper department for final 
finish. The stock is dressed up, finished in oil or 
varnish and chequered, and its mountings put on. 

Every piece of metal is polished and burnished to 

the highest possible degree, and all the needed en- 
graving is done. Next comes the case-hardening, 
coloring, and the browning or bronzing ; and this 
having been well and satisfactorily performed, the 
gun is ready for market. 

Oh Making the Rifle.— The processes employed in 
making the modern rifle do not differ materially 
from those named in the foregoing. Of course there 
are some processes employed on tho shot gun that 
are not called for in the manufacture of the rifle, 
and some on the rifle not needed on the shot gun. 



GUNSMITH'S MANUAL 

The genera] principle is the same, however, and 
therefore it is not necessary to consume time in 
further description. The great care mentioned is 
only done to make a good gun; only the cheap and 
inferior guns are pitched together in an easier and 
more irregular way. But the gunsmith would nol 
thunk any one for a treatise on cheap and bad guns. 

They are legion, more’s the pity, and his extensive 
dealing* with them will afford annoyance sufficient 
to do away with any desire on his part to fight his 
battles over in a book. 

Plain Steel-Barrel Ouns . — Of course there are 
guns with “ plain steel barrels, ” as they are called, 
which pass muster as fair ; and the barrels of these 
are made by a proceea differing materially from that 
described in the foregoing ; all else connected with 
the making is the same. These plain steel barrels 
are made of round bare of steel two inches in diam- 
eter. The bare are first cut into lengths of nine 
inchae each; a bole or bore three-fourths of an inch 
in diameter is drilled through the centre. They am 
now called moulds, and the next etep ia to pass th««i 
through rolls, which reduce them to the required 
size for barrels and stretch them out to the required 
length, holding them, at the same time, in the proper 
shape, externally. Having been thus rolled, they 
are bored out internally, turned and gyound exter- 
nally, until they have attained to the shape and 
proportions of correctly formed barrels. After this 
coroee the fitting up and “ proving,” as in the case 
of the finer guns. 

CHAPTER 03. 

Otnrt Now nr C«a 

Gan D«lln«l ..... 

Tk« OW Fbm Lock Gun 

Tha PeycoMion Lock Gun 

Om Ute Muzzle Loidera 

Tke Breech Lc«dera 

Vuitljot Broocb LoeJere 

CHAPTER III. 

GUNS NOW IN USB. 

Defined. —Excepting the pistol, and the mor- 
tar, perhaps, all fire-arms now in use are classed un- 
der the name of guns. The cannon or artillery 
ordnance in all its sizes and forms, is simply a large 
gun. It is variously divided off, according to charac- 
ter, into heavy siege guns, field-pieces, rifled-cannon 
and smooth-bores. These again are sub -divided into 
a large number of different kinds, as the Armstrong, 
the Dahlgren, the Columbiad, the Paixhan, the 
Parrot, the Whitworth, etc. But with guns of thi* 
class the practical gunsmith will have nothing to do, 
and hence it is but reasonable to suppose that he 
feels no particular concern about them. It is with 
the small-arms that his concern will mainly lie, and 
therefore from this page to the conclusion of this 
work the gia» mentioned will be some instrument 
classing with the small fire-arms, and liable to be 
brought to a gunsmith's shop for repairs. 

The small arms, or hand guns are muskets, rifles, 
carbines, fowling-pieces and pistols. These may be 
properly divided into three classes: the flint-lock, the 
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percussion lock and the cartridge breech-loader 

The Old Flint-Lock Guns . — Of the old flint-locks, 
only a few are now in existence within the United 
States. Here and there one has been kept as a kind 
of heirloom by some family, and occasionally these 
drop in upon the gunsmith for repairs, but not 
often. They are more common along the Mexican 
border in Texas, perhaps, than in any other portion 
of the country. 

A minute description of the old flint-lock-gun need 
not' be given, as, in general characteristics it does 
not differ materially from all other muzzle-loaders. 
The barrel is usually longer than that of the more 
modem gun; and, in the case of the rifle, the stock 
(all wood) extends nearly to the muzzle. It is what, 
in later days, when half-stocks had been invented, 
was called a full-stock. As already intimated the 
interior mechanism of the lock differs very little 
from that of the more modem cap or percussion- 
lock. On the outside, in place of the cap hammer 
is a cock arranged with two Ups for holding a flint. 
The Ups are brought together firmly upon the flint 
by means of a screw which passes down immedi- 
ately back of it. In the top of the lock-plate, di 
rectly in front of the cock, is Bet the priming pan; 
a small iron receptacle made to contain, say the 
fourth of a teaspoonful of gunpowder. When tho 
lock ia in position the butt or open end of the pan 
comes squarely up against the barrel of the gun 
where a small hole called the “ touch-hole” com- 
municates with the interior, and with the charge, 
when the gun is loaded. Over the priming-pan a 
cover fits nicely, lying horizontally when the pan is 
closed, and turning up at right angles on the edge 
nearest the cock, and standing erect, a small plate of 
steel, immediately in front of the flint. This cover, 
with its vertical plate is called the frizzon. It works 
on a hin go, and is held into whatever position sot, 
by means of a small spring called the lieul spring. 
When tho cock is Bet in motion by drawing upon Lhe 
trigger and releasing tho check to tho mainspring, 
the flint comes in contor t with tho steel plato of the 
frizzon, throwing it hack upon its hinge and temp 
ing down its face directly towards tho priming-pan. 
As the frizzon flies back the pan is uncovered, of 
course, enabling tho flint to end its journey directly 
in the priming powder of the pan. In ite scrape 
over the Bteel plate of the frizzon it causes many 
brilliant Bparks of fire, whic h descending with it 
into the priming seta off the charge. 

7he -Percussion-Lock Gun . — As has already been 
stated, the immediate successor of tho old flint-lock 
was the percussion or cap lock. While now far be- 
yond its zenith, it is still the prevailing gun in many 
portions of the country; especially in out-of-the way 
districts South and West. In tho oldest make of 
these guns a small plug of iron is screwed into the 
barrel at the point where the touch-hole of the flint- 
lock was located. It is called the cylinder. The end 
passing into the barrel is drilled to communicate 
with the powder-bed of the gun, and with a cap- 
tube, which is screwed into the cylinder, to stand 
erect near the side of the barrel. In more modern 



guns the cylinder has been discarded, the tube going 
directly into the barrel and communicating with the 
powder-bed. 

The oldest percussion-lock rifles art* sot in whole 
stock, on the plan of tho flint-lock gun; and on ac- 
count of tho fact that all tho old-fashioned folks arc 
not yet dead, some factories put up new guns after 
the same model, calling them Kentuc ky rifle’s. The 
stock reaches tho full length of the barrel, which is 
heavy and about four feet long. It is octagon in 
shape. But in most of tbo more model n i ifles the 
barrel is shorter, say from 33 to 36 inches in length, 
and comparatively light ; and tho stock extends 
only half the length of the barrel, joining to a rib 
affixed to the barrel for the purpose of holding the 
ramrod -thimbles. 

The “ patent-breech ” may bo mentioned as an- 
other peculiarity of the percussion-lock gun, since it 
was not known in the days ere the flint lock had 
lost its prestige. In those early days the breech end 
cf the barrel was closed by a plug of iron, screwed 
ia and callod the breech-pin. From its upper aide 
there extended backward along the stock a thin plate 
or strap, through which screws passed at right 

angles to hold the barrel in place. This method of 
securing the breech -end of the barrel into the stock 
has been done away with by the patent breech, 
which secures it by means of a short hook on the 
end of the breech pin; or, rather, on the end of the 
short plug screwed into the barrel in place of the old 
breech-pin. It is much more convenient than thooftl 
fashioned arrangement, as it enables the barrel to 
be taken from the Btock in a moment, doing away 
with the labor of drawing the breoch-pin screws. 

On the Muzzle-Loaders. — The percussion-lock 
muzzle-loaders all work upon about the same prin- 
ciple. The charge must go in at tho muzzle and bo 
put down to tho breech. In the caso of army guns 
it is usually contained in a paper cartridge. The 
soldier bites off the end of the cartridge in which 
the powder is inclosed, to admit of a communication 
with the cap, and then forces it down with tho ram- 
rod. But in the case of rifles and fowling pieces, or 
shotguns, as the latter are most commonly called 
in this country, cartridges are Eeldom employed. In 
loading a rifle the powder is first measured in a 
“charger,*' and then poured down the barrel; next 
comes the patch, which is usually a piece of now 
and strong cotton cloth, most commonly the kind 
known as white drilling. This, having been tal- 
lowed upon one side, the tallowed side is spread over 
the muzzle of the gun, and the bullet is pressed 
upon it into tho muzzle, the side from which the 
“ neck,” formed in moulding, has been cut, must be 
directly downward. Generally with the handle of 
a knife the bullet is pressed into the bore as far as it 
can be sent by such means; then tire patch is gathered 
around it and cut smoothly off exactly flush with 
tho muzzle end of the barrel. The next operation 
is to draw the ramrod, throw the gun under the left 
arm, with its breech resting upon the ground and 
its muzzle in front of the breast, and then having 
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set the butt end of the ramrod upon the bullet and 
grasped it in both hands, the bullet is gradually, and 

by main strength, forced downward into position. 
To make sure that it is entirely down the gun is 
taken from under the arm, by some, and pet with 
tho breech resting upon the ground more in front, 
after which the ramrod is raised up a foot or so and 
pitched down tho bore like throwing a pike. If it 
does not bound back the bullet is not down solid 
upon the powder, and the pitching is repeated until 
it does hound. The upward bound of a few inches 
is sufficient to settle it that the bullet is down. 

In the early times the bullet of the rifle was 
patched with dressed deer skin exclusively. 

Charging the shot-gun muzzle-loader is an opera- 
tion somewhat different. First comes the powder 
poured down the bore from a charger, as in the case 
of the rifle. Next comes a wad, usually of paper, 
which must fit tightly, and be rammed down solid 
upon the powder. Following thi3 comes the shot, 
measured in the same charger, or in one of the same 
capacity. The measure of powder and the measure 
of shot usually made about the same. Over the shot 
is rammed a loose wad— it needs only to be tight 
enough to prevent the shot from rolling out when 
the muzzle of the gun happens to coma lower than 
the breech. Disk-like wads of pasteboard or felt 
cloth are the latest Invention. 

TTie Breech Loaders. —The brccch-loading gun is 
now before the public in considerable variety; and 
being really the gun of the day, and, consequently, 
engaging the best thought of inventors, it is con- 
stantly appearing in new forma This being the 
case, about all that could bo expected in this work, 
is a more mention of the general principles upon 
which it works. 

Taking a double-barrel shot-gun for illustrating 
these genoral principles, it may be stated that the 
barrels are movable at tho breech or rear end. and 
butt upon the face of the standing breech peculiar to 
the latest and best muzzle-loaders. The face of 
these barrels fits smoothly against that of tho stand- 
ing breech. There ib nothing in the way of a breech- 
pin to resist the backward force of the ignited 
powder, or hold the barrels in place. The hooks 
mentioned as peculiar to the patent breech muzzle- 
loader are not there — nothing at all like them. But 
tho barrels, when put into place for shooting are 
held there by means of a solid piece of iron attached 
to them underneath, called the “lump.” To effect 
this, it descends into an iron bed on the stock called 
the “action,” its projections fitting into suitable re- 
cesses in the action and being held there by the 
agency of keys, wedges, bolts or grips. 

There are many devices for gripping, bolting or 
wedging up the gun, as it is called; and also many 
for attaching the barrels to the stock. In all cases 
the barrels play upon a hinge pin, which admits of 
their dropping down at tho muzzle and rising at the 
breech, the latter to reject the empty cartridge and 
receive the loaded one. At every discharge the gun 
is opened and closed by throwing up the barrels for 
the purpose just named, and then letting them down 



again into position for shooting. The means by 
which this opening and closing is effected vary 
greatly in the guns of different makers. 

Variety of Breech-Loaders . — This gives the gen- 
eral idea of about all there is of it. There are a few 
breech loaders made in both this country and in 
Europe whose barrels are fixed, the cartridge being 
inserted through some other device; and there are 
still a few others whose barrels slide forward or aide- 
ways in the stock to receive the load— do not tilt on 
a hinge-pin— but neither of these kiuds are so com- 
mon as the kinds just referred to. 

CHAPTER rv. 

Pwrou Sow a Ucz 

oid 6tji« pfctcia 

Th« D*ringet •••••• 

Tb« Pepper Box 

Old Colt's ReTolver j’’ 

Bh*rp'» Foot ibooter 

Tb* Brtock Loading Cartridge Pistols 

CHAPTER IV. 

PISTOLS NOW IN USE. 

Old-Style Pistols. —Pistols, tho smallest of fire- 
arms, were originally plain implements of a single 
barrel; but, as improvements advanced, a second 
barrel was added to many of them, presenting what 
is known as the double-barreled pistol. Some of 
these old-fashioned single and double barreled pistols 
will still occasionally find their way into the shop of 
the gunsmith, though their numbers, as now in use, 
are comparatively small, especially the muzzle-load- 
era. In rare instances a flint-lock “horse pistol ” or 
holster may put in an appearance, though none such 
are now on sale at any house dealing in fire-arms. 
Some few houses are still offering the old cap-lock 
army holster, always a second hand article that 
once belonged to the Government, and was bought 
up by dealers when the Government had discarded 
it for the adoption of more modem ana better arms. 
A description of this kind of weapon is unnecessary 
as it is simply a s m all musket with side-lock, and 
all on the usual plan, differing only in being short 
and having a turned-down handle, to be held in one 
hand, instead of the usual breech. The single or 
double-barrel muzzle-loaders, outside the line of 
army holsters, will usually have the central lock, 
which is next to no lock at all ; simply a main- 
spring working in tho handle and throwing the cap- 
hammer, which is fitted in tho middle of the piece 
immediately behind the breach end of the barrel. 
Some very cheap pistols for boys are still made on 
this plan. 

The Derringer . — The old Derringer, though not now 
much manufactured in this country, is still among 
the people in considerable numbers. It is a muzzle- 
loader, with side-lock and full-stock in wood ; and, 
by the way, it is a very good pistol of its kind. 

The Pepper Box.— There are quite a number of 
little breech -loading cartridge-pistols, with single 
barrels, now in uae, but the pistol of the day is a 
repeater, of which there are kinds in great variety, 
fine of t.ho olffost and now rarest of thaw* is Hip 
“ pepper-box,” so called. It has a single barrel con- 




331 



GUNSMITH’S MANUAL 



POOR MAN ’ S JAMES BOND Vol . 3 

taming from five to 6even bores, which are loaded 
from the muzzle. A tube for percussion caps com- 
municates with each bore at the breech, and upon 
these a hammer strikes, having an automatic action, 
rising up and striking in response to pressure upon 
h trigger underneath, which pressure also revolves 
the barrel, bringing the caps into proper position for 
receiving the blow. It was never a popular pistol, 
pwple objecting to a kind of way it had of some- 
times letting off its seven charges simultaneously, 
when the person operating it had intended to fire 
but one. 

Old Colt’s Revolver . — Next among the repeateis, 
in point of scarcity, is the Colt’s revolver of the 
earliest patent. It has a stationary 3ingle barrel 
and revolving cylinder, the latter containing from 
five to seven chambers for receiving the charges. 
It is not a muzzle-loader, though tho charges must 
be put into tho chambers at the breech, somewhat 
on the muzzle -loading plan. It is fired by means of 
percussion caps. The cylinder revolves, throwing 
the chamber to bo discharged into proper position 
at the breech of the barrel when tho cap- hammer is 
drawn back. Though inconvenient, compared to 
tho cartridge pistol of more modern make, the old 
Colt’s revolver is yet an excellent arm. There are 
houses still making revolvers on the same plan. 

Sharp's Four Shooter — Next to tho old Colt's 
revolver may be placed the Sharp’s four shooter. It 
is a neat and strong-shooting, little brooch loading 
pistol, using a No. 22 cartridge. The barrel has 
four bores but does not revolve ; but the hammer 
has a revolving point, for striking tho cartridge, 
which moves into proper position for a new dis- 
charge every time it is drawn back to full cock 
The barrel slides forward upon the stock for receiv- 
ing new cartridges. 

The Breech loading Cartridge Revolvers. — Next 
comes tho regular brooch-loading cartridge revolver, 
which is the pistol now most common and most 
popular. To attempt a detailed description of every 
style of this weapon would be to swell our book to 
unwieldy proportions, and even wore the multitud- 
inous styles at present before the public described, it 
would be impossible to keep pace with the number 
which would bo constantly introduced. But, even 
were it possible to do so. no good purpose would be 
subserved. Various as the styles appear, they ail 
embrace devices and combinations which are sub- 
stantially covered by our several chapters, and the 
intelligent workman will not require minute descrip- 
tions to recognize or understand the individual 
weapon when well grounded in a knowledge of the 
class of fire-arms to which it belongs. It is our pur- 
pose to give such descriptions, directions and illus- 
trations as shall make everything sufficiently clear 
and explicit to enable the reader, with careful atten- 
tion thereto, to handle successfully and satisfactorily 
any job likely to come to his hands. 

CHAPTER V. 

Os Omta Oniwmaa 

Tho Q arnnilL and hit Trade 

Fitting up a Shop. 



CHAPTER V 

ON GENERAL GUN SMITHING. 

The Gunsmith and his Trade . — Pew trades pre 
seot so little regular routine as does that of tho gun- 
smith. In most trades it is the same thing over and 
over again; but, with tho exception of taking the 
gun to pieces and putting it together; and, perhaps, 
of tempering, case hardening and the like, tho gun 
smith may work regularly for a long time without 
being called upon to do precisely the same thing 
twice. As a consequence, the gunsmith must be 
merely an ingenious mechanic or worker in metals, 
rapahle nf thinking deeply and searching out causes 
and requirements there is little need of his being 
anything more. The gun, in all its forms, is only a 
machine, anil a simple one at that— so simple as to 
bo easily umlurstood by any one capacitated for 
making an intelligent study of machinery. 

Fitting up a Shop .— The specialties to claim the 
attention of the gunsmith in fitting up his 6hop if 
his means are limited may l«few. It will be about 
like fitting up the shop of any general worker in 
metals. Ho will need a forge, an anvil and a vise ; 
in a word ho will need a light hut complete set of 
blacksmith’s tools, to begin with. This outfit will 
he his foundation, so to speak ; and he can add to 
it such smaller tools as judgment and experience 
may BUggeat as wanted ; such, for instance, as a 
hand-visoortwo, cutting-pliers, bending pliers, hold 
ing pliers, small files of various shapes, small drills, 
a screw plate or two, a few gravers, and so on. He 
might have many special tools, such as could not be 
bought at tho ordinary hardware store, or at any 
house dealing in outfits for the general worker in 
metals, but for ordinary repairing, he will not have 
much need of them. Among thospicial tools that ho 
will be compelled to have will be a rifle-guide, a few 
9ets of rifio saws and a few mould cherries. These 
with proper instructions he can make himself if he 
finds he cannot buy them cheaper than he can make 
them. There are a few specialties in the way of 
tools or machines for gunsmiths that, am offered to 
the trade by houses dealing in gunsmith’s materials, 
and some of them may be found very useful &a 
labor-savers, but tho gunsmith can get along with 
out them if he does not wish to buy. Prominent 
among these is a mainspring vise or clamp, which 
has several advantages over the common hand-vise 
sometimes employed for clamping the mainspring. 
It would be well to look after these things, and to 
adopt them in every case where it ap[Kiared beyond 
question that they could be made to pay. There is 
no occasion to speak against any of the specialties 
that may be presented to the attention of the trade 
— of their merits the party most concerned must be 
his own judge. 

CHAPTER VI. 

Take's Apart Cl*aitt*o *m> Pcrrrxo Gtjss Tooitkzr 

To Take tbe Gun Apart. . . - 

To Clean llie Gun when A part 

To Put the Gun Together 
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CHAPTER VI. 

TAKING APART, CLEANING AND PUTTING GUNS TO* 

G£TUKR. 

To Take the Gun Apart.— With the muzzle-load- 
ing guns now in common use this is an operation bo 
simple as to be scarcely worthy a mention. If the 
gun is an old-fashioned breech-pinned muzzle-loader, 
the first t h i n g is to push out the email wire pins oc 
holts which passthrough the stock, under the barrel, 
and through* the barrel-loop6. The next thing is to 
draw the breechpin screw ; this lets the barrel out 
of the stock. If it is desirable to unbreech the gun, 
it is done by clamping tbe breechpin in a vise, and 
then turning tbe barrel by hand until it ia screwed 
off the pin. 

The patent-breech muzzle-loader comes apart the 
same way in every particular, with the exception 
that there is no breechpin screw to draw ; the barrel 
can be easily lifted from the stock by simply railing 
the muzzle and unhooking the patent breech, so soon 
as the pins or bolts before mentioned a s holding it 
down have been removed. The unbreeching is done 
at the vise much tho same as in ths other case. 

To take apart the ordinary breech-loader, begin 
by setting the hammer at half-cock. Open the lever, 
then draw the bolt, starting it with a tap from the 
handle of the screwdriver. Next detach the fore 
piece, and the barrel will come out without further 
resistance. Instructions to take down and assemble 
different kinds of breech -loading gum will be found 
in Chapter XL. 

To Clean the Gun when Apart.— In olden times a 
bucket of water and a wisp of tow and s stout 
44 wiper” had to be brought into requisition, partic- 
ularly for the interior of the barrel, but now these 
things are mainly obsolete, bo far as relates to the 
outfit of the gunsmith. The owner of a muzzle 
loader, who does not wish to remove the breechpin, 
may still resort to the old plan of washing out the 
barrel, though there is now really no necessity for 
it. A little benzine poured down the muzzle, after 
stopping the tube, will do the work of cleaning ef- 
fectually and in a few minutes. Let stand a short 
time, then remove the plug from the tube and force 
the benzine out by running down a tow wad on the 
wiper— all the dirt will go out through the tube with 
it, leaving you nothing to do but wipe the benzine 
from the bore with the tow. 

In the case of a gun unbreeched, or a breech- 
loader, all that is necessary is to nturate a bit of 
cotton flannel with benzine and ran 14 through the 
barrel a few times. If the gun is a fine one, well 
finished, this process will leave the interior as shin- 
ing and bright as a mirror. 

With the same arrangement rub thoroughly any 
of the metal parts that happen not to be clean, and 
aD impurities will promptly leave them. After 
oil and wipe with a chamois skin, and the work is 
done. 

Benzine may be had at any drug store at about 
the price of kerosene. It is especially valuable as a 



gun cleaner for two reasons : its peculiar fitness for 
detaching and carrying away dirt, and its highly 
volatile properties, which cause it to evaporate and 
entirely leave the metal in a short time after the ap- 
plication has been made. Its adoption has com- 
pletely done away with the necessity of ever using a 
drop of water upon a gun, in any case, which is a 
matter of decided importance and advantage. 

To Thit the Gun Together . — With the muzzle- 
loaders tho operation of putting together is sim- 
ply a work directly in reverse fco that of taking 
apart. In case of the common make of breech- 
loaders a little more variation may be regarded as 
necessary Take the grip of the stock in the left 
hand, having the lever open. Hook on the barrel 
and turn the gun over with the hammers under- 
neath, still holding the stock at tho grip. The 
weight of the barrel will keep it in place. With the 
right hand attach the forepiece and push in the bolt. 

Of course there are guns of peculiar make, now 
and then to be met with, which will require a differ- 
ent routine, both in taking apart and putting to- 
gether. The details, with full directions for taking 
down and assembling nearly all the breech loading 
guns now made, will ho found explained, with cute 
of their mechanism and working parts, in Chapter 
XIJI. 

A careful study will soon show the gunsmith how 
they come apart and how they go together. The 
main thing is to work with extreme care, and to 
never act until you clearly understand what you are 
doing. 

CHAPTER VIL 




TOOLS BXqUTBXD FOB WOHX, THX1B COfiTT, *TC. 

Given in alphabetical order are some of the took 
that will be required by the gunsmith, and in con- 
nection a very brief sketch ia given of their appro xi- 
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mate coat at hardware stores. This List is intended 
only a a a sort of guide in purchasing, and ia by no 
means intended as a complete List of what may be 

wanted. 

Tka Alcohol Lamp. — This lamp, shown in Fig. 1, 
is useful for small soldering, tempering small tape, 
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drills, etc. Glass or brass lamp© w th caps to pre- 
rent evaporation, are sold for about 50 cents each. 

Alcohol Lamp, Self- Blowing. —This lamp, shown 
in Fig. 2, very convenient when continued blowing 
is required, or when the “ knack” of using the com- 
mon plow-pipe cannot be readily acquired, it may 
be used for soldering, brazing small articles, or har 
dening sma l l tools, Size inches diameter and 5 
inches high, $ 2 ; about 3 inches diameter and 6 inches 
high, $8. 

AnviL — An anvil weighing about ninety or one 
hundred pounds is heavy enough. An Eaglo anvil 
of this weight will cost about $!) or $10. The body 
of this kind of anvil is cast iron with steel face and 
horn. Price per pound is about ten cents. 



Barrel Planes.— These planes are now but littlo 
used, except for stocking guns or rifles which are to 




be fitted , with full-length stocks. As this form of 
gun is somewhat going out of use, so the Stocker’s 
planes are getting to be cast to one side. They are 
made similar to a narrow rabbet plane, but have the 
iron set close to the fore end. Any narrow plane 
with the fore end cut off to within half an inch of 
the opening in which the iron is placed will make a 
substitute for the stocker’s plane. The plane with 
round face is used to let in round barrels, and one 
with a face equal in width to the sides of an octagon 
barrel, for letting in such barrels. A narrow 
plane is used to let in the ramrod, by cutting a groove 
centrally in the bottom of the barrel groove. The 
planes used are about four in number and the cost 
is about seven or eight dollars for the set as sold by 
dealers. 

Bevel.— Bevels for ascertaining and forming sur- 
faces, not at a right angle with some certain line, can 
be had from one dollar upward in price. The four 
inch ia very good size. The blade is held in position 
by a 9crew, which forma part of the joint on which 
the blade turns. Shown in Fig. 3. 
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Beveling Clamp. — These tools are generally made 
of about three sizes, and are used for holding ham 
mere when filing the bevel upon the side6. They 
are also useful for holding lock-plates while filing 
the bevel on them. In the vine, work can only bo 
conveniently held at a vertical or horizontal posi- 
tion; this clamp is designed to furnish a means bo 
hold it so as to tile an angle of about 45 degrees. 
The tool is shown in Fig 4. It is held in tho vise, 
the shoulders resting on the vise jaws. The spring 
between the jointed portions opens the tool when the 
vice jaws are opeaed, the closing of the vise 
jaws, of course, closing the clamp upon the work 
that is placed in it. The cost of these tools is from 
two to three dollars, according to size and quality. 
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Blacksmith Tonga.— Blacksmith tongs can now be 
purchased of the hardware dealer. Tlio twelve inch 
length are used for small work, and the fifteen or 
eighteen for heavier work. The twelve inch cost 
about 50 cents; the fifteen, 62, and the eighteen, 75 
cents each. 

Blow Pipe. — Select a blow- pipe eight or ten inches 
in length, with bulb or without, as fancy may dic- 
tate. If the end where the mouth comes in contact 
be silver or nick le-plated, it will not taste of brass 
If it be difficult to get one plated, tin it with soft 
solder by wetting with soldering acid, and melting 
the solder on it by holding it over the lamp. Wipe 
off all superfluous solder with a rag. The cost of 
plain eight or ten inch pipe is about 25 cents. Add 
about one-third or one-half this price for pipes with 
bulb. 

Breeching Taps. — Breeching taps ought to be ob 
tainod in pairs, one to enter first and another to 
follow, cutting a full thread at the bottom. The 
prices per pair are for the j inch $2 J inch, 8*2.50; 
8 inch, $2.75. For shot gun tap6, } inch, 83.00; J 
inch, $3.35. A stock with dies will cost aboutalike 
sum, but if the stock be fitted with only two sets 
of dies, it will be much less. The two threads used 
for rifle pins are 14 and lfi to tho inch. 

Th© 14 and 10 threads arc not always adhered to. 
A house in Philadelphia say they use taps of 18 
threads, and a firm in Pittsburg advertise taps of 20 
threads per inch. 

Calipers of id Dividers .— The best length of spring 
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calipers and dividers, for common bench work, is 
about four inches. The cost is from 5«» cents to 
$ 1 . 60 , according to quality. 

Chisels . — The chisels, as used by stockers, are 
about half a dozen in number. The narrowest is 
about one-cighth of an inch wide, and the widest 
about half inch. The set of six will cost about a 
dollar or a dollar and a half. 

Cutting Pliers. —A pair of cutting pliers, six 
inches in length, for cutting wire, arc indispensable. 
Select those of good quality. Poor pliers of this de- 
scription aic poor, indeed. The cost will be from 75 
cents to $1.'*C. There are patented pliers of tins 
kind in market that are recommended by many who 
use them. 

Drill Stock —Many kinds are in market, from 
eight inches in length upward, borne are termed 
hand drills, and the larger ones, used against the 
breast, are called breast drills. Thu hand drills can 
be obtained as low as BO cents and upward; the 
price of breast drills from two to three dollars. 
Select a drill stock, if one be required, of a size and 
strength to suit the work to which it will be used. 

File Curd. — This is for cleaning filings, dirt, etc., 
that may collect in files. It consists of a strip of 
common cotton card tacked to a piece of woud.cou- 
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veniently shaped to handle. It is also useful to clean 
the dirt and debris that will collect in screw taps. 
The cost is about 25 cents Shown in Fig. 5. 

Fitting Square .— A fitting square with a four, 
fire or six-inch blade is required for many purposes, 
not only for laying out iron stocks and marking 
off “square work,” but other work that will come 
into a gun shop. Tho gun squares used by carpenters 
and cabinet makers are very good. If the stock be of 
iron, or an iron frame filled with wood, they are bet- 
ter than those with wooden stocks. Theccet of the 
6ix. inch may be about 75 cents. The other some- 
what less. 

Floats . — For half -stocking, the gouge and floats 
are used for letting in barrels. The floats arc made 
with a handle bent at an angle so that the hand will 
not hit the work. The round float in form resem- 
bles a gauge with teeth like a coarse file cut on the 
rounded or bottom surface. Floats have been made 
by drawing the tempeT of a thick gouge and cut- 
ting teeth in it, or taking a half-round file and draw- 
ing the temper, and then cutting teeth on the round 
side. Floats for octagon barrels are flat, like a 
chisel with teeth cut on cue of the flat sides. A thin 
float for letting in cross bolts is mad« in the same 
manner. A float for fitting ramrods may be made 
of a steel rod with teeth cut on one end. and a handle 
fixed to the other. The bolt float will cost about 50 
cents. The rod float about $1.00 each for two sizes. 
Rifle, two sizes, about $1.25 each. Shot gun, two 
sizes, about $1.50 each. 

Forge . — Little advice can be given respecting a 
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forge. Some prefer the bellows forge, while others 
select the fan blower. The great requirement of 
the gunsmith is portability and occupying little 
space. It should also be so enclosed as to prevent 
escape of dust, and be free f 10 m accident of fire escap- 
ing if left with the fire lighted. The cost of either 
form of portable forge will be from $ 20 . upward. 

Glue Pot . — Glue pots can he purchased with ket- 
tle fitting inside tho pot and tinned on inside, 
quart size about 75 cents. A glue pot may be ex- 
temporized by selecting :i common round fruit can, 
cutting out tho cover so r.s to allow' a smaller can 
to fit and be held in place. Where economy is desir- 
ed or a po; cannot be purchased, tho can glue pot 
will answer every purpose. 

Gouges — About six gouges are needed. The sizes 
are about one -eighth for the smallest, and increasing 
to threfe-quaileis lor the largest. The cost of the set 
will be about one dollar and a quarter. 

Grind Stone . — An Ohio stone, about 20 inches 
diameter and 2J inches thick, mounted plain, can be 
got up for about three or four dollars. Thu iron 
fixtures will cost about a dollar, and the stone 
a cent and a half or more per pound, according to 
locality. 

Hack Saw.— A hack saw shown in Fig. fl, with 
iron frame, to hold a blade of eight or ten inches in 
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length is required for cutting off barrels, slotting 
screws, cutting off rods of iron, brass, etc., besides 
many other uses. The eight inch with blado will 
cost about $1.25, the Inn inch about $1.50. If at 
any time a blade be broken they can he replaced 
at from 25 to 50 cent*. 

Hammers. — In choosing hammers select the- plain 
nveLing hammer with cross pcin. The sizes gener- 
ally most used are a four ounce, a twelve ounce and 
a heavier one for use at the forge. The four ounce 
costing about 30 cent3, the twelve ounce about 50 
cents, and the larger ono according to weight. In 
selecting hammers try the pem with a fine file to 
learn the temper. In many cases the pcin is left 
too soft for riveting stock 

Handles. — Handles for files or screwdrivers are 
best when made of maple or apple wood. Maple is 
generally prefeiTed. Some mechanic* like soft wood, 
as bass-wood or white birch, for file handles, but 
they are not so neat as those made of maple. Get 
those with ferrules made from sheet brass, raised to 
form. Soft wood handles are worili about 25 cents 
per dozen, and the hard wood about 50 ants. 

Hand Shears —For cutting sheet Lin, brass, thin 
sheet steel, small springs, etc , select a j»air of halid 
shears about nine or ten inches in length, costing 
about $1.50. With these. common Watch-springs 
can bo cut length wise, for making small springs for 
pistols. The temper need not be drawn to cut them. 



POOR MAN'S JAMES BOND Vol . 3 



335 



GUNSMITH f S MANUAL 




From* T. 

(Shown in Fig. 7.) 

Hand-vise . — A hand-vise for holding wire, screws, 
etc., is needed. About four or four and a half inches 
in length is most convenient. For holding small 
wire, cut a groove with a three-squaro flip across the 
jaws toward the jointed end. The cost will be from 
60 cents to ( 1 . 00 , according to quality. 

Iron Clamps .— A pair of malleable iron clamps 
(shown in Fig. 8), opening about four inches, are 
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useful for holding barrels into the stock during 
stocking, holding a lock plate or strap in place for 
marking, holding barrels together, pieces of wood to 
be glued, etc. Cost, about 50 cents each. 

Mainspring Vise. — This tool (shown in Fig. 9, a a 
clamping a spring) is used to clamp the mainspring, 
prejinnitory to removing it from the lock. The 
hummer is set at full Cock, and the vise applied, the 
screw tightened until the spring can l»e lifted from 
pla/e. In taking dow n double guns, a viso for each 
lock spring is very convenient, as tho springs can 
then icst in tho vise, being cr imped in place, until 
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ready to bo put I Kick into their respective places. 
Tho cost uf those vises is from 25 cents to $2 each, 
according to quality and make. For a left-side 
lock, reverse the sliding piece, so that the short end 
will bear on the bend .if the mainspring. 

Marking Gauge.— A wood marking gauge is used 
for laying out lines parallel to a surface already 
formed. IC mad.? of beech wood, and plain, it is 
generally sold for about 25 cents each. 

Screw-cuUing Tools. — A small die stock and dies, 
with taps for lock work, will cost about $2.50. A 
plate and ten taps, suitable for all sizes of nipples, 
English and German, can be had for about $8.00. 



Screw 11 Wench . — One of Coe ’6 patent wrenches, 
about twclvc-inch size, costing about a dollar, is the 
best make and. tho most durable size for all pur- 
poses. This wrench is generally known as & 
“monkey wrench." 

Soldering Copper — A copper for soldering, sim- 
ilar to the kind used by* tinners, is tho kind to get. 
A good size— No. 3— will weigh about a pound and 
a half, costing about 75 cents. 

Screw drivers . — Several scrcw-drivers are requir- 
ed, and of several widths, to fit different sized 
screw heads. The narrowest may be about one 
eighth inch, and tho widest, say, half inch to five- 
eighths inch. If the mechanic desired to make 
these himself, select octagon steel, about one-quar- 
ter inch diameter, draw one end to form the tang, 
and the other to form the screw-driving part. Get 
good apple, beech or maple wood handles Let tho 
length project about six or seven inches from tho 
handle. For tho larger size screw -drivers get steel 
three-eightha diameter. Old files, with the temper 
drawn and the points ground to shajio, make a pass- 
able screw-driver. Screw-drivers purchased at the 
store, are generally not so satisfactory as those made 
from rods. Stub’s round steel wire rod makes good 
screwdrivers 

Fliers— Three kinds of plierg are used by gun- 
smiths ; flat nose, round nose, and long flat nose or 
clock-makers* pliers. Six inch is about the right 
length for general use. The round nose are useful 
for bending wire or metal into circular forms. The 
long flat nose for holding work for soldering and 
handling work at tho forge. Of the flat nose a five 
inch pair are useful in many cases. The exist of 
pliers (six inch), is from about 50 cents to $1.00 per 
pair according to quality. 

Wing Dividers— A pair of wing dividers, about 
eight inches in length, will be found the best size for 
general use. The cost will be about 75 cents. In 
purchasing see that the screw that binds the leg to 
the arc or wing is well fitted. The thread, either in 
the leg or tho screw, is sometimes stripped or worn 
out after a little using. 

CHAPTER Vm 

Toou, rrc.. m How to KiU Tax* 

Tho AJcofco! Lanp 

A Self bloTiog Ump 

BimcIi Wrtnclm 

The Bit Stock 

Bottom! ag Toot. 

Chequering Tool. 

Nipple Wrenches 

Portable Forge 

CHAPTER Vin. 

TOOLS, ETC., AND HOW TO MAKE THEM. 

The tools given in this chapter are such a3 are 
needed by the gunsmith, and as directions are given 
for making them, they can be made by almost any 
ingenious person during leisure hours. 

The Alcohol Lamp — A lamp for this kind of work 
is easily made. A common gum or mucilage bottle 
with a tube inserted in the rork has been used, fo 
has a small tin spice-box, with a tube soldered into 
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the cover. A common copper or brass cartridge, 
with the head filed off, can be used for a tube. A 
common oil can, such as is used for oiling sewing 
machines, with about half of the taper tube cut off, 
will make a serviceable lamp. These appliances are 
small, unsightly and not to the taste of the mechanic 
who has a pride in the appearance of his tools. 

The best form of lamp, shown in Fig. 10, may be 
made by obtaining a small glass kerosene baud lamp, 
which will cost only a trifle of two or three shillings. 
Cut off that portion of the burner above the screw, 
where it is held to the socket that is fastened to the 
lamp. Remove the tube that holds the lamp-wick 
and also the little contrivance made to raise and 
lower the wick. In the place where the tube was 
inserted, generally a flat one, flle out with a round 
Ale, a place which is large enough to receive a 
common brass 44 cartridge that has had the head 
cut off or removed by filing; this is the tube for the 
wick. Fasten it in place with soft solder. Let this 
tube project a little into the lamp, and solder it on 
the under aide. The greater portion of the tube pro- 
jects above the place where soldered. 
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The wick ie made of common cotton wi eking, 
letting the end inside touch the bottom of the lamp! 
Fill with alcohol, and the lamp is ready for use. Be 
careful that the wick is not too tight in the tube, or 
in other words, do not All the tube with too much 
wick, as it will prevent the alcohol from rising and the 
lamp from burning. To prevent evaporation of the 
aloohol and to have the wick always ready for light- 
ing, oover the tube with a cap that fits it quite closely 
and has the upper end closed. A brass cartridge 
that will go over the tube makes a good cover. Re- 
move the primed cap or aee that the cap has been 
exploded before using it to cover the lamp tube. 

A Self flouring Lamp. — A very good form of this 
lamp is shown in Fig. ll. It consists of a lamp en- 
closed in a kind of cup which has an open place at 
the bottom to admit the lamp and a small boiler, 
fitting loosely, and held by a flange on its top. A 
small pipe is soldered to the top of this boiler and 
extends downward, and has an end like a blow-pipe 
that passes through one side of the cup and ends 
near or a little above the lamp wick. The operation 
is as follows : the lamp being lighted, heats alcohol 
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placed in the boiler, and the steam thereby made 
produces a jet that blows the lamp flame the same 
as is done with the mouth. 

The size of the cup may be from three inches to 
three and a half in diameter, and about five inchee 
high. The opening at the bottom may extend about 
half of the height. The lamp is made of less diam- 
eter than the interior of the cup to admit of moving 
to get a good flame from the blow-pipe. The lamp 
may be 1 $ inchee ia diameter and an inch high. The 
boiler is about two inches high and has the bottom 
made a little convex, as shown by dotted lines, 
and is some smaller than at the top where a flange 
is formed to admit of its resting on the top of the 
cup. The top of the boiler is also convex, and hasa 
short tubo iu which a cork is fitted, for the purpose 
of filling it. The blowing tube ie about three-sir- 
teenths of an inch hi diameter. There is a long slot 
in the cup near its handle which readilv admits of 
its being put in position for blowing. There are 
several small holes near the top of the cup to insure 
dr^t to the lamp, and there is a large hole about an 
inch in diameter opposite the end of the blow-pipe 
through which the flame issues where the work ie 
held. 

For silver soldering, small brazing, tempering, or 
any similar small work, this lamp is most excellent. 
To make Mie small blowing-pipe, drill a smooth bole 
through a piece of iron or susei and ream out one 
Side of it. Cut a strip of thin copper or soft brass of 
a width just enough to fill the hole if it were made 
into a tube. Point one end of the strip and roughly 
form it into a tube, insert in the hole and pull it 
through. Or the strip can he rolled around a piece 
of iron wire forming it to a tube by hammering, 
feoft solder it after being formed to shape. 

Breeck IFrenckea.— In many shops the monkey 
wrench is made to do duty in removing breech-pins, 
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but at the expense of marring the pin where the 
wrench engages it. If many guns with breech-pins 
like those used in army guns are handled, it is worth 
while to have solid wrenches forged of iron like Fig. 
IS. The length may be about fifteen inches, with 
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an opening to fit the shoulder of the breech- pin. 
The width at this place may be about one and a half 
inches ; thickness, about half an inch ; diameter at 
end of handle, about three-quarters of an inch, and 
at the email portions near the centre, about half an 
inch. 

A wrench for removing: patent breeches or nuts 
from double guns ia made like Fig. 13. It consists 
of a steel bar about fifteen or sixteen inches long 
and about three-quarters of an inch diameter. At a 
little to one side of the center is fastened u steel col- 
lar that lias four projections made at oue end. A 
similar piece is fittod opposite to it, but is made to 
move back and forth to fit tlie work by means of a 
screw that is formed behind whore it is fitted. A 
slot is made in the extension of the piece and a key 
fitted to prevent its turning around as the nut is 
turned to advance it toward its fellow piece. 

The only substitute to answer for tins tool is to 
file down the jaws of a monkey wreuch so that they 
will turn between the extensions of a patent breech 
while the first breech is being removed. This ix a 
poor substitute, as there is only one handle to turn 
with, and when force is applied to remove the breech 
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it does not havo the force applied equally to each 
side as in the other kind of v rcuili, consequently it 
is not as effective nor bo easy to remove the breech. 
If an extension lo lornt another handle could be im- 
provised it would make it much bctler 

The. Bit Stock Even if the gunsmith have a 
latho I hero is much work lliat can lie done to ad- 
vantage with a common bit-stock. But as the drills 
and tools used in the lathe generally have round 
ahanka by which to hold them iu the chuck, the 
square hole where bits and tools are held in the 
bit- stock must be filled by brazing or soldering a 
piece of iron into it and boring a hole to fit the 
shank of the lathe tools. It is advisable to have 
these b banka about seven sixteenths diameter, as 
explained under the heading “Shanks of Tools.” 

In holding small. drills made of steel wire or twist 
drills a small drill chuck must be fitted to the bit 
stock. 

A small Bolid chuck with a quarter inch hole may 
be made with a shank to fit the seven-sixieeoth hole. 
A set screw must be fitted to hold the shanks of the 
two sizes mentioned. 

Bottoming Tools. —Bottoming tools are used for 
letting in locks, cutting out for escutcheons, and are 
useful in other places where a chitel cannot be made 




to operate. The form of this tool 16 shown in 



Fig. 14. It consists of a square or round shank 
about three-Bixteenths or a quarter inch in diameter 
and about six inches long. At one end a wooden 
handle is attached, and the other end is bent at 
an angle which is about half an inch or perhaps 
a little more, and on this angle is another one 
turned parallel with the Bhank and which is about 
three-eightha of an inch long. This is the cut- 
ting end and is fashioned like the cutting edge 
of a chisel, and is about a quarter of an inch 
wide. The bottom side, as it would be held for use, 
is ground flat and the upper side bevelled like a 
chisel. The cutting edge may bo square or rounded 
to suit round places as letting in the bridle of a 
lock. The size given is that generally used, but if 
it Ik; made about twice this size it will hu found very 
useful in letting in octogon rifle barrels ; if the tool 
l*c made larger and hollow like a gouge it is very 
useful in letting in round gun barrels. In letting iii 
break off straps it will be found to take the place of 
a clnsol to borne advantage. 

Chequering Tools — The tools used for chequering 
are very simple. Imagine a small saw, or rather 




two small saws about one inch or more long, made 
•it the end of a Straight steel shank The form is 
Riven in Fig. 15. The double saw can bo made by 
filing it as one thick saw and then cutting a groove 
lengthwise wiLh it. In using, out* blade* first forms 
a groove and the other blade works the next cut; 
as th« fiivt cut is finished, another mark is being 
mode while so doiug, This insures <x|iial width of 
tbo cuts. Care must be exercised in using them so 
as not to tear the wood. A fine cut, sharp edged, 
three square or a small half round file may be used 
to finish the work if desired. 

tipple Wrenches . — Two forms of nipple wrenches 
are used, one for square and the other for two sided 
nipples. The most serviceable of these are made 
from a straight rod of steel, with a cross han- 
dle and an opening at the opposite end to cor- 
respond with the square on the nipple. For 
the two-sided, a holo to receive the round part of 
the nipple where the cap goes on, may be drilled in a 
rod of steel and a slot filed across to receive the 
shoulders of the sides. The square shouldered 
kind must have a hole drilled of the diameter of the 
square, and then being heated a square punch of the 
size of the square is driven in. The nipples used for 
Government or military arms have the squares lar- 
ger than sporting guns, and the wrenches arc gen 
erally made of a flat pieco of steel with a square 
hole made through from side to side at one cud and 
squared to fit the tube. When made, harden and 
draw to a blue color for temper 

Portable Forge. — The following description of a 
“home made” portable forge shown in Fig. is 
given by a contributor to the Blacksmith and 
Wheelwright : “In size it is two feet square and 
three feet high ; it is made entirely of wood ; the 




POOR MAN'S JAMES BOND Vol. 3 



bellows are round and are sixteen and a half inches 
in size, covered then with the best sheep skins. The 
bed of the forge consists of a box six inches deep. 
It is supported by corner posts, all as shown in the 
sketch. Through the centre of the bottom is a hole 
iix inches in diameter for the tuyere ; this is three 
inches in outside diameter, and is six inches high. 
The bed is lined with brick and clay. It does not 
heat through. The bellows arc blown up by means 
of two half circles with straps from a hoard running 
across the bottom, all of which will be better under 




FlUUNK is. 



stood by reference to the sketch In addition to pro- 
tecting the bed by brick and day, the tuyere is set 
through a piece of sheet iron doubled and properly 
secured in place The hood which surmounts the 
forge may be made out of old sheet iron, and will be 
found sufficient for the purpose. The connection 
between the tuyere ami bellows is a tin pipe.” 

Vise Appendnycs .— The best vise for general use 
is one made by C. Parker, Meriden, Conn . and is 
termed a “swivel ” vise. To the bench is attached 
a round plate of iron, and on this plate the vise 
Lurns to right or left as may be desired. It is held 
in position by screwing up a nut by means of a hau- 
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die undemr-ath the bench. The jaws are of steel, 
and a small projection back of the jaws, formed 
like a small anvil, is very convenient for tending 
work or to lay work upon for cutting, working with 
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prick punch, etc-. The width of jaws of No. 23, 
the size that is most convenient, is three and five- 
eighths inches, the weight about thirty- five or forty 
pounds, and the price about eight dollars, or |>erhap» 
a little more. This vise is shown in Fig. 17. 

As the jaws of the vise where the Bteel facts 
com© together are cut like a file and tempered, they 
will necessarily mar or bruise the work. Pieces of 
brass or copper must be tent so as to be retained in 
place and at the same time cover the file-like surface 
of the jaws. Pieces of leather, common belt leather, 
upon which a little beeswax has been spread, may 
bo placed between the jaws, and by forcing them to- 
gether with tiic screw the leather will be retained in 
plai e. In holding barrels, Kto.ks.and fur stocking a 
fixture made like tho cut. Fig. lb, is tiest. Two 
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pieces of thin board, or even two pieces of a wide 
bunel stave may make it. The opening is for the 
purpose of “straddling” the square box of tho vise 
that encloses tho screw. Nail a pieceof wood about 
an inch and a half thic k across tho bottom part, be- 
fore the opening is made, and also nail a thin piece 
across the top of the pieces, being careful to sink 
the nail heads to as to not mar tho work. The top 
ends of the fixture must come even with the top of 
the rise jaws. 

For holding screws without damaging the heads 
use a pair of faUc jaws mad'* of cast brass, like those 

show*n in Fig. 10. The heads being hold in the in- 
dentations formed along the upper edges of the fix- 
ture. For holding rods or small square pieces with- 
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out injury a similar pair of false jaws arc made 
which are shown in Fig. 20. 

For holding articles that are tapering a fixture is 
required like that given in Fig. 21. The yoke clasps 
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0ic neck of the vise, and is held in place by a set- 
screw. The upright pin is received in the yoke by 
turning on a screw cut f or the purpose, and by turn 
iDg this up or down, the triangular piece at the upper 

part is made to accommodate itself to the height of 
the vise. The back angular corner of this piece has 
a bearing against tlie jaw of the vise, ami the open 
ing nude between the other jaw of the vise and the 
front of tliis angular piece will be the same as the 
piece of work that is held between the two. 

Shanks of Tools . — The best two sizes for shanks 
of tools are about seven -sixteenths and about 
quarter-inch. Two solid chucks, fitted with seL- 
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screws, may bo made for the lathe, and they will be 
found sufficient for all kinds of work. If half-inch 
octagon bteel bo used for the larger size, a light chip 
turned off for alx»ut an inch and n quarter, or an 
inch and a half, will make the shank. From this 
size steel may be made large drills, reamers, coun- 
tersinks, bullet cherries, etc. Tho shanks of many 
other tools may be made to this standard. 

When a bit stock is fitted to hold this size of shank, 
the tools may lie used either in tho lathe or by hand 
with the bit stock. 

Octagon steel, a quarter-inch in diameter, may be 
used for smaller tools, or round steel rod of this size 
limy bo employed. For small drills and tools, taps, 
etc., it will bo found very convenient. No turning 
is necessary to fit to tho solid chuck. 

The common cheap bit stock, made from round 
steel, may be selected, and tho square hole filled with 
a piece of iron and then blitzed to make it solid. A 
hole is then drilled to fit the seven-sixteenths shank. 

A solid chuck is to be mode to fit this, and drilled 
with a quarter-inch hole to fit tho smaller sized 
shanks. This solid chuck will also fit the chuck for 
the lathe. If barrel boring tools, quick boring 
reamers, be made with tho larger sized shank, they 
can be used both in the lathe and with the bit stock. 
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CHAPTER IX. 

THE WORK BENCH. 

Material for the Work Bench. — The first thing to 



do in fitting up a shop is to put up n. work bench. 
Do not make a rude affair of an unplatted plank and 
a rough board, but lot it be seen that you fitted up 
your bench for use, and at the same time sought to 
have it neat and durable. A plank t"o inches 
thick is heavy enough, yet in some respects it is 
light enough; for the front portion of tho bench 
twelve or fourteen inches is a good width. Fine 
wood makes a very good bench, but as it is soft, it 
will absorb oil, and in time will become black and 
dirty. As a remedy for this, give it two or three 
coats of shellac varnish. Tho best bench is made 
from a hard or sugar maple plank that has been 
well seasoned and has been planed true in a planing 
machine. Ash wood does very well, so does beech . 
Oak is not good; it absorbs grease and dirt readily, 
and if struck much with a hammer will soon show 
sp I intern, the fibres of the wood easily separating by 
the blows. A hard maple plank has one advan 
tage; after being discarded as a bem.li, it will make 
good rifio stocks; the years of use will so seacon it 
that it will be valuable For that part of the bench 
—that is, back of the two inch plank— use a boar* 
ten or twelve inches wide. Select pine or any othe 
kind that fancy may dictate. Calculate tho plant 
and board so that the width of the bench will bt 
twenty-two or twenty-four inches. 

How to Make the Work Bench.- For supports foi 
the bench use 2x4 inch studding, such ns carpenter* 
use in houso budding. Fine, oak or any otlior ma- 
terial will answer. Plane smooth on all sides. For 
each support cut three pieces; two of the height of 
the bench, and one about an inch less than the width, 
» that when the bench is made tho plank in front 
projects an inch or so in front of the supports. As 
the short piece on which the bench rests is four 
inches wide, cut away half of the thickness of the 
uprights of this width at tho upper end, and cut 
enough in length to receive the short piece, when 
it is halved together— as is the term used -thus 
making it four inches thick when put in place. 
Fasten with nails or screws— the latter being the 
best fastening. To keep these uprights steady, nail 
a piece of board about three inches wide, and about 
twelve inches from the bottom, from front to the 
rear upright. On these pieces a board or two rnay 
be placed, with the other end resting upon a neigh- 
boring support, and it forms a convenient shelf 
upon which to place boxes and otlior things that 
wiU soon accumulate in any shop. 

The height of bench from the floor may bo about 
two feet and ten inches and a half. This will be 
found to be the most convenient height. 

Putting the Vise in Place . — In putting the vise in 
place, fix it on the bench far enough in front so that 
if a gun stock or barrel were held upright in the 
jaws it will not touch the bench. If there be a 
window in front, put it a little to the left of the 
window. The light will then shine more on the 
right side of the vise, and consequently it will be 
more easy to distinguish lines or marks that may 
be made on work held in the jaws, as it is more 
convenient to look on the right side of work to see 
what ia being done than on the left. The height of 
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the vise at the top of the jawB should be on a level 
with the elbow of the person who is to work at it. 
In no instance try to work with the jaws of the vise 
higher than the elbows as the workman stands erect 
before it. The Reason is this: as the workman 
grasps the file handle in the right hand and the 
point of the file in the left, the arms are in a natural 
poeition, and can be thrust forward and brought 
hack in a horizontal line. If the elbows were to be 
raised from the natural position the horizontal for- 
ward and hack motion could not be made with 
facility. 

Place for Drawer.— A few inches to the right of 
the vise is the best location tor a drawer. This is 
generally opened or drawn out with the right hand, 
and when so placed can be readily opened with that 
hand without stepping to one side. 

The Onn Brace.— A gun brace, as shown in Pig. 
M, is made from a piece of inch and a half or two 
inch plank, with its upper edge of a height about 
an inch lees than the height of the vise jaws. It is 
hinged or pivoted by a single screw passing through 
the end of the bottom extension, this screw pasaag 
into the bench, the brace turning freely upon it. It 
can be swung around hack out of the way, and when 
needed for use is turned in front, and is ready to 
support a barrel or gun stock which is held in the 
rise. This brace is put to the right of the rme, but 
if another one like it is put in the left side it will be 
found useful at times. 

In cutting out gun-etocks from the plank, many 
times pieces of just the right form for these bracee 
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will be found among the "scrape" that will be 
made. The shape is of little moment so long aa 
they are of the proper height and have an extension 
through which to put the pivot screw. 

7b Deaden the Noise of Hammering.— In shops, 
especially if the work- room be in an upper story, to 
deaden the noise of hammering, etc., put pieces of 
rubber under the lege of work benches, the feet of 
lathes, anvil-block, etc. If rubber canno* be ob- 
tained, any woolen texture as felt or thick loose- 
made cloth may answer the purpose, but not with 
so good results as the rubber. The anvil may be 
set in a tub made by cutting off the top of a barrel 
to the right heigth and filling it nearly full of 
sand or earth. 
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CHAPTER X. 

ON WORKING nr IRON. 

Hand-Forging. —Two rates of heat figure in this 
operation. If the object is merely a smoothing of 
the surface of the iron, the "cherry-red heat," so- 
called, is the rate wanted. The work of smoothing 
is performed by striking lightly and evenly with the 
hand-hammer, until the desired condition is Becnred. 
The same degree of heat is employed where hammer- 
hardening the iron is one of thB objects to be ob- 
tained ; in this case the blows with the hammer 
must be heavier than in the case first named. 

If the forging is to extend to a material change 
in the ahape of the iron, the rate of heat must be 
much higher ; it must be increased to what smiths 
call the " white flame heat.” The hammering must 
bo much heavier, of course ; if the pioce is large a 
sledge hammer must be brought into requisition. 
But the gunsmith will seldom have work heavy 
enough to demand the aid of an assistant with a 
sledge-hammer. 

Welding. — The "welding” or “sparkling heat” 
is required in this process, which is a higher degree 
of heat than either named in the forgoing. In secur- 
ing this heat, the metal ia brought nearly to a state 

of fusion ; which condition is made known by its 
sparkling, and presenting the appearance of being 
oovered with a glaze, or a fresh coat of varnish. So 
soon as the two pieces of iron to be welded together 
have both attained to this necessary degree of heat, 
they are taken from the fire with the utmost dis- 
patch, the scales or dirt which would hinder their 
incorporation scraped off, placed in contact at the 
heated point, and hammered until a union has been 
effected, and no seam or fissure remains visible. If 
the first effort fails to unite them sufficiently, they 
must be reheated and rehammered until the desired 
end is secured. 

The fire for welding should be free from sulphur ; 
and the iron, while heating, should be taken out 
now and then and sprinkled over at the point of 
greatest heat with powdered glass, or with powdered 
borax. A small proportion of sand or powdered 
clay is sometimes mixed with the borax. These ap- 
plications lend to prevent the iron from running or 
burning, and they are supposed to assist the adhe- 
sion when the two pieces are brought together in 
the act of welding. 

Hardening Iron by Hammering. — Iron may be 
hardened to the character of a pretty fair spring metal 
by simply hammeiing it thoroughly while in a cold 
state. Many of the cheap spiral springs in use, as 
those attached to small bells for the purpose of 
imparting a vibratory motion, are hardened or 
stiffened in this way. They a re first cut from soft 
sheet-iron and then hammered into the required 
hardness. Some heat to a cherry red and hammer 
to and after entire coldness. 
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Case - Hardening. — The various parts of gun 
mountings, such as guards, heel plates, etc., and 
the different parte of locks, such as hammers, tum- 
blers, triggers and plates, as received by the gun- 
smith from the manufacturer or dealer in such arti- 
cles, are generally in the rough or partially finished 
condition. Many gunsmiths, particularly those in 
the country, where there is more or less a class of 
cheap work:, finish up these parts with a file and a 
little hand polishing, and when the work is put 
together hand it over to the customer. Not only 
tumblers and triggers, hut even sears and tubes are 
finished up in this manner As these parte are 
almost always made of soft iron, the result is they 
soon wear and have to be repaired. 

The gunsmith who does good work will thor- 
oughly case-harden the parts when they ire fitted 
and finished, and by so doing will turn out a really 
good piece of work that will wear as wel. as hard- 
ened steel. Why the majority of the trade do not 
caae harden their work cannot very well be ex- 
plained, unless they are ignorant of the process or 
do not care to he put to the trouble of doing it. it 
is true it may be made a tedious job or a quick and 
easy one. 

Some gunsmiths, when such work is finished, 
heat it red hot, smear it with prusiate of potash or 
cyanido of potassium, and while hot, plunge it into 
cold water, lolting it chill. This produces a super- 
ficially hardened airfare that is not “akin deep,” 
and as soon as this surface beeorney abraded will 
wear away rapidly. 

If the case-hardening of the expert manufacturer 
be examined, it will be observed that the surface of 

auch work has a fine grayish appearance, and in 
many places mottled with colored tints that aro 
pleasing and beautiful to tho mechanical eye. It 
will be further observed that the hardening is of 
such depth that it will wear for a long time In 
fact it will wear better than hardened steel. The 
condition of the material is that of a hardened steel 
surface stretched over and shrunk upon the iron 
body of tho work. It is stronger than steel, for it 
has the tenacity of iron for its interior. It has the 
advantage of steel, inasmuch as it may bo bent 
when cold to a limited degree, and when so hard- 
ened will not break as readily as steel. This prop- 
erty of bending is not confined to all articles, as 
they may case-harden entirely through, and then 
they will be very brittle and easily broken, but by 
drawing them to temper after hardening, in the 
same manner as a to-ol is drawn to temper, they 
may be of any hardness desired. 

A good way to Case-Harden . — The easiest and 
perhaps the best way to case-harden gun work is to 
have a number of short pieces of common gas pipe, 
such as will be adapted to the size or quantity of the 
work, and have one end of these pieces securely 
plugged or closed. One way will be to heat the 
pipe and cloee by flattening the end with a hammer 
an the anvil, but it is a “ alonchy " way of doing it. 
A neater way is to have a gas fitter cut a thread in 
the pipe and then screw in a plug, such as are used 
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to close ends of gas pipe; if such cannot be obtained, 
drive in a cast-iron plug and upset the end of the 
pipe so that it will not readily come out. In these 
pieces of pipe place the work, packing it well with 
good, fine bone-dust, soch as is used by farmers for 
fertilizing land. Be careful to so pack that the dif- 
ferent pieces of work will not touch each other. 

Stop Ihe open end of the pipe with a rover, but in 
such a manner as to be readily opened ; place the 
pipe and its contents in a good fire, letting it remain 
at a red heat for fifteen minutes or more, dependent 
upon the thickness of the articles or tho depth they 
should be hardened. Remove from the fire and 
quickly empty the contents of the pipe into a pail 
of cold water. 

If pieces of gas pipe cannot very well be obtained, 
thimbles from old carriage hulls may be used in- 
stead. Plug up the small end, fit a cover to the 
large end and use as if it were gaa pipe. As those 
thimbles are made of cast iron they will uot bear 
the rough usage nor the heat that wrought iron will 
withstand. Common cast malleable iron makes the 
best receptacles to contain work for case-hardening. 

Articles of malleable iron and cast iron are as 
easily case-hardened as wrought iron. A poor qual- 
ity of 6teel is benefited by tho operation, as the 
metal imbibes carbon iu which it was before de- 
ficient. 

Material for Case- Hardening , — For case-harden- 
ing, bone-dust is the article most readily obtained and 
it is clean and neat to use ; but it will not produce 
the mottled tints that charred or burned leather will 
give. The leather may be prepared by cutting up 
old shoe9 or boots, putting thorn in an old pan and 
setting the mass on fire. Let it bum until it is a 
charcoal that will readily crumble in pieces by using 
a little for «. Grind this charcoal to a fine powder 
by pouiading in a mortar or by running it through 
an old coffee or spice mill. Pack the work with the 
powder, the same as bone-dust. Bone-black may 
be used the same as bone-dust, but it is not very 
satisfactory in its results. It is also dirty to use 
and to have around a shop. Ivory dust will al 60 
answer the same purpose as bone-dust. Gun 
guards, straps and long pieces of work will become 
shorter by case hardening, and it is best not to fit 
such pieces into the stock until after they are hard- 
ens. 1. If it be desired to have a portion of the work 
left soft and the other parts hardened, securely 
cover the places to be left soft, with a coating of 
moist clay, and this will prevent the hardening 
material from coming in contact, and, consequently, 
it will have no opportunity to absorb carbon and 
harden when put in the cold water. 

It may also be oleervcd that articles that are case- 
hardened will not rust so readily as those not so 
treated. 

II the articles be quite thiu and there be danger 
of then cracking by sudden chilling, the water may 
be warmed a little, or a film of oil may be spread on 
the water which will tend to prevent a too Budden 
contraction of the articles while cooling. 

If it be desired to have the work present the 
colore or mottled tints as seen on some kinds of 
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case- ardened gun work, the surface of the work 
before being put in the receptacles containing the 
burnt leather, must be nicely polished and then 
buffed or burnished. The higher the finish the 
more brilliant will be the colors. 

In using preuiate of potash to case-harden, the 
potash must be finely powdered, the work heated 
and dipped in, or if the work be large the potash 
must be spread over it. The work must be hot 

nough to fuse the potash, and if it become some- 
what cold by removing from the fire it must be re- 
heated, removed quickly from the fire and quenched 
in cold wa' r. 

Another way to Case-Harden.— Collect such arti- 
cles of animal origin as cows’ horns, or hoofs of 
either cows or horses, or leather trimmings from 
about the shoe- shops, or old cast off boots or shoes, and 
burn them until su fficien tly charred to admit of being 
easily pounded into a powder. Having finished up 
the article to be hardened, ready for the final polish, 
place it in an iron box, and surround it completely 
on all sides by a packing of the powder. Pour into 
the box, until the powder is made moist, a saturated 
solution of common salt in urine. Next close the 
box and Beal it until airtight, with wet and well- 
worked clay, then put it into the furnace and blow 
up gradually until heated to a cherry red. Don’t 
run the heat any higher, but hold it at that about 
five minutes, then tako out and plunge at once into 
the Black-tub. 

By this means a piece of soft malleable* iron isren- 
deted as hard as hardened steel. Some workmen 
contend that tho salt solution is of no particular im 
porta nee -that just as good results will come of 
packing in the animal charcoal alone. The iron box, 
though very convenient when a good deal of case- 
hardening is to be done, is not an absolute necessity, 
If the article, surrounded by the animal charcoal, is 
incased in a ball of stiff and well-worked clay, and 
then exposed to the proper heat and slacking, the 
raults will lie the same as if heated in an iron box. 

Another Formula . — In earlier times, when guns 
were more in use than either agricultural or me- 
chanical implements, and there was a gunsmith’s 
shop at almost every cross-road, they had a way of 
case-hardening that was much more simple than 
either of the foregoing, and yet quite effectual 
Scrape of old leather, as cut from old boots or shoes, 
were tightly wrapped and tied around the piece of 
iron to be made hard, to the extent of several thick- 
nesses. Around this was placed a layer of sand and 
salt in equal proportions, to the thickness of half an 
inch. The sand and salt was dampened with water 
to make it stick together. A layer of plastic clay, 
an inch in thickness, was worked around the whole, 
and the hall, go made, was exposed to heat at about 
the cherry-red degree, sufficiently long to consume 
the leather, when it was dropped suddenly into the 
slack-tub. 

StiU Another Formula .— Mako a powder of pul- 
verized prussiato of potash, gal-ammoniac and salt- 
petre in equal parts. Heat the iron to cherry-red 
and sprinkle thoroughly on all sideg with the pow- 
der, then immediately plunge into the slack-tub. 
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Some smiths contend that the pulverized prussiato 
of potash, used in the same way, is entirely effec- 
tual without the other ingredients. 

To Chill Coat Iron . — Make a powder by pulveriz- 
ing together, salt, 2 lbs.; saltpetre, I lb ; alum, * lb.; 
ammonia. 4 02$., and salts of tartar, 4 ozs. Heat 
the iron to cherry-red, Bprinkle thoroughly with the 
powder and then plunge into cold water. 

Another Mode . — Make a solution by dissolving in 
10 gallons of soft water, sail, 1 pech ; oil vitrol, } pint; 
saltpetre, J lb.; prussiato of potash, £ lb., and cya- 
nide of potassium, $ lb. Heat the iron to cherry-red 
and plunge at once into the cold solution. This 
makes cast iron hard enough to cut glass, and is the 
method usually resorted to for hardening the cheap 
cast-iron glass cutters, now so common on the mar- 
ket. 

To Softer i Wrought Iron . — Heat the iron with a 
slow blast to a dark -red, then pour upon the burn- 
ing coals half a pint of fluoric acid. Keep up the 
blast gently, without increasing the degree of heat, 
until all sign of the acid has disappeared, then lay 
out the iron to cool gradually of itself. 

Alloy for Filling Holes in Iron.— Melt together 
nine parts load, two parrs nr.timony and one part 
bismuth. Pour into tho hole while in a moulton 
state, or dmo in while the iron is somewhat hot. 

This alloy possesses the peculiarity of expanding as 
it cools, consequently the plug tighten* as its tem- 
perature falls. 

7 o Harden Iron for Polishing . — Pulverize and dis- 
solve the following named articles in one quart of 
boiling water: blue vitrei, 1 ounce; borax, 1 ounce; 
prussiato of potash, 1 ounce; charcoal, 1 ounce, and 
common salt, j pint. Add to this 1 gallon raw lin- 
9 ced oiL Having finished up the article ready for 
polishing, heat it to a chorrv -red, and plunge into 
the mixture; a rapid stirring of the mixture should 
be going on at the time when tho plunge is made. 

This preparation hardens the iron to such a de- 
gree that it takes and retains polish almost equal to 
the best of steel. 
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CHAPTER XL 



ON WORKING IN STEEL. 

Hand-Forging Steel . — In the main this does not 
differ materially from the same work in iron. Spec- 
ial care must be exercised to have the fire dear of 
sulphur, henco charcoal is the best fuel to use. In 
cases where the use of bituminous coal cannot be 
avoided, the fire should be blowed up for Beveral 
minutes before putting in the steel, to drive off the 
sulphur. 
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8teel to be forged should not be heated to bo high 
& degree as is employed for iron; for ordinary light 
work a little above a cherry-red is enough. It does 
not wonk well under a high degree of heat; and, to 
make amends, it can be worked much colder than 
iron. In fact, it is always best to hammer it with 
light blows until the red color of the heat has en- 
tirely disappeared, as this improves its texture by 
adding decidedly to the closeness of the grain. 

Welding Steel.— The common method employed 
for welding iron to iron i9 often resorted to for weld- 
ing steel to steel, but a great deal more care is neces 
sary to success in the latter than in the former case. 
There must be much precision so far as relates to 
the rate of heat, as the margin for variation is ex- 
tremely small. If the temperature is not high 
enough there will bo no adhesion, of course; and if 
it attains to only a few degrees above what is ac- 
tually necessary, the steel either “runs” and is 
ruined, or is ruined by going into an unworkable 
condition known as “burnt.” It sometimes be- 
comes necessary to weld steel and iron together ; 
this may be effected by the same process as that 
employed in welding steel to steel. None but work- 
men of thorough experience would be apt to suc- 
ceed in either case, on the old plan of proceeding the 
same as in wolding iron to iron. 

But steel may be more easily welded than on the 
old plan by the employment of certain welding com- 
positions. One of them consists of half a pound of 
saltpetre dissolved in half a pound of oil of vitriol, 
and afterwards added to two gallons of soft water. 
Heat the pieces to a cherry red, then plunge them 
into this composition; after which proceed to reheat 
and weld in the usual way. At the welding the 
strokes of the hammer should be quick and light. 

Another composition is made by pulverizing to 
gether ten parts of borax and one part of sal -ammo - 
niac. Thoroughly melt the composition so made in 
an iron pot, then pour out upon some level surface 
to cool. When cooled grind to a fine powder. Heat 
the pieces of steel and sprinkle this welding powder 

over them; then return to the fire, and again heat 
up, and it is ready to go together under the ham 
mer. 

Some smiths claim to weld steel successfully by 
dusting over the heated pieces a powder composed 
of clear white sand, 2 lbs., and plaster of Pans, 1 lb.; 
then reheating and proceeding in the usual way. 

In wolding steel to iron the foregoing processes 
are employed the same as if both pieces were steeL 

Tempering . — Heat the 6teel to a bright cherry-red, 
and plunge it at once into cold water. It will then be 
as hard as fire and water could make it. and too 
hard for anything except hardened bearings for ma- 
chinery, or for some kind of implements necessary 
to be extremely hard, as tools for cutting glass, and 
the like. In this condition it is almost as brittle 
as glass itself, and hence would not stand for most 
of the uses to which tempered steel is applied. Its 
great degree of hardness must, therefore, be reduced 



to the proper standard, depending upon what it ia 
to be used for. This is done by heating and closely 
observing the resulting colors as they appear upon 
the metal. If the piece under process is an edge- 
tool of considerable bulk, only the cutting-edge, 
and a little back of it, is plunged into the water at 
the hardening, the rest of the implement being left 
still hot. It ia then held into the light and observed 
closely, when the different colors, indicating the dif- 
ferent degrees of hardness, will be seen moving 
slowly, one after the other, down towards the edge, 
driven by the heat still left in the part of the metal 
not plunged. When the oolor wanted has reached 
the edge, the entire piece is plunged into the slack- 
cub, which Btops further action of the heat, and 
establishes the required degree of hardneaB exactly 
where it is desired. But very light articles im- 
plements cannot be tempered in this way, as they 
will not retain sufficient heat to drive the colors; it 
will be necessary to reheat them gradually in some 
way to make the colors move. Very light pieces, 
as drills and the like, are best tempered in a spirit or 
alcohol lamp ; after having been hardened they 
should be held in the flame of the lamp a little back 
of the point or cutting edge, which will enable the 
operator to note the movement of the colors. In 
this ca9e his actions, so far as the colors are con- 
cerned, will bo governed the samo as in the other. 
Small articles to l>e tempered alike all over may Ik? 
placed upon a bit of sheet iron, after hardening, and 
the iron held over the firo of tho forgo, or directly 
over the flame of the lamp, until the required color 
has appeared, when they must he quickly plunged 
into the water. On large articles the colors will be 
often bo strongly marked as to be readily seen on 
the surface of the metal, rough, just as it came 
from the hammer, but in small.articles they will bo 
somewhat faint; hence it is best to give small arti- 
cles a alight polish before exposing them to heat for 
drawing the temper Nine shades of color will pre- 
sent themselves one after the other as a piece of 
thoroughly -hardened steel is exposed to gradually- 
increasing heat. They are: 

1. Very faint yellow, appearing at a temperature 
of 430° Fahrenheit. If slacked at this rolor, the 
piece will be very hard, having a temper admira 
bly suited to drills for working in hard metals or 
hard stone. 

2. Bale straw-color— 450°. Still very hard, suit 
able for the faces of hammers and anvils. 

3. Full yellow — 470\ Shears and scissors. 

4. Brown — *&0°. Gravers and turning tools for 
hard metals; also percussion-lock gun tulies. 

5. Brown, with purple spots — 610°. Wood work 
ing tools and most of the steel parts in u gun-lock 
with the exception of the springs ; also knives of 
all sorts for cutting wood. 

6. Purple— 538 c . Butcher knives and other flesh- 
cutting implements. 

7. Dark blue— 550°. Tools requiring strong cut- 
ting-edges without extreme hardness, as case- 
knives. 
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8. Full blue — 560°. Chopping-axes. 

9. Grayish blue, verging oa black — 800 °. Springs, 
saws, swords, and the like. 

Various other methods of tempering steel are 
sometimes recommended, ai with oils, taOow, lead, 
mercury and divers solutions; but since the matter 
of-fact gunsmith will find use for none of them, it 
is not deemed proper to encumber this book with 
anything further on the subject of tempering. It 
might be well to state, however, that the hardest 
degree to which steel can be brought i6 secured by 
heating the piece to a light yellow and instantly 
plunging it into cold mercury. 

To Restore “ Burnt" Steel. — Pulverize together 
two parts horn or hoof filings; one part sal ammo- 
niac; one part charcoal, and one part common soda. 
When thoroughly ground together, work in tallow 
enough to make a kind of wax or paste. Bring the 
damaged steel to a bright cherry-red heat, and then 
cover with the paste, leaving it to cool gradually. 
The process may be repeated several times with 
profit if considered necessary. While a piece of 
badly-burnt steel may not be entirely restored by 
this process, it can be much improved. Entire res- 
toration is scarcely possible. 

Annealing Steel. — Heat the steel to & cherry- red 
in a charcoal fire, the last thing to be done before 
quitting work at the forge for the day or night; 
then smother the fire down with a thick layer of 
ashes or sawdust, leaving the steel in, just as heated. 
Let eo remain until the fire is all out, and the .steel 
entirely cool, which will require several hours. Some 
smiths use a piece of gas- pipe in which to heat Small 
steel articles for annealing, claiming that it is very 
advantageous. They put the piece into the pipe and 
heat to a cherry red, looking in occasionally to ascer- 
tain when it has attained to that temperature; then 
they cover the fire, pipe and all, and leave it to cool 
as in the other case. 

To Blue Steei. —Polish the article to be blued, then 
place it upon a strip of sheet iron and beat slowly 
over a forge fire or lamp, until the desired blue color 
appears. Let cool, and the color will remain per- 
manent. 

2b Remove Blue Color from SteeL—lmmnetor a 
few minutes in a liquid composed of equal parte mu- 
riatic acid and oil of vitriol. Rinse in pure water and 
rub dry with chamois akin or Borne kind of soft doth. 

Tempering Knife Blades . — To heat the blades lay 
them in a clear charcoal fire, with the cutting edge 
downwards, and heat very slowly. It is not partic- 
ular if the back of the blade, which is uppermost , 
is so very hot oi not. Harden in clean luke warm 
water. If many blades are to he hardened at once, 
lay a number in the fire and remove one at a time 
aa they are properly heated. To temper, brighten 
one side on a grindstone or emery wheel 60 that the 
temper color can bo seen, and lay the blades in the 
fire, or on an iron plate heated over the fire, with 
the backs down and the cutting edges uppermost. 
On the plate place wood ashes or fine sand to help 
keep the blades in proper position, and also facilitate 
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even drawing When the proper color is seen on 
the brightened portion of the cutting edge, remove 
and cool in cold water. 

When an extra tough blade is wanted, after it is 
hardened, handle it bo that it will not draw any 
lower after removing from the fire, and let it cool 
without putting in water. 

Long blades, when they are being drawn, can be 
straightened, if necessary, by putting them between 
two pins in the anvil or pins fixed in an iron block 
and bending between these until straight, wetting 
the blade with a cloth or sponge saturated with 
water, when the blade is thus straightened. Bur- 
prising as it may seem, when hardened Bteel ia being 
drawn, it can be bent to quite an extent, and when 
cooled will remain as bent. File makers straighten 
files in this manner. Sword blades and blades of 
butchers' knives undergo the same process of man- 
ipulation to be made straight. 

The Lead Bath for Tempering. — Among the 
many secrets of tempering is the employment of 
the lead bath, which is simply a quantity of molten 
lead, contained in a suitable receptacle and kept hot 
over a fire. The uses of this bath are many. For 
instance, if it be desired to heat an article that ia 
thick in one portion and thin in another, every one 
who has had experience in Buch work knows how 
difficult it is to heat the thick portion without over- 
heating the thin part. If the lead bath be made 
and kept at a red heat, no matter how thick the 
article may bo. provided sufficient time be given, 
both the thick and thin parts will be evenly and 
equally heated, and at the same time get no hotter 
than the bath in which they are immeraed. 

For heating thin cutting blades, springs, surgical 
instruments, softening the tangs of tools, etc., this 
bath is unequal ed. 

If a portion of an article be required to be left 
soft, as the end of a spring that is to be bent ot riv- 
eted. the entire may bo tempered, and the end to be 
soft may be safely drawn in the lead bath to the 
lowest point that steel can be annealed without dis- 
turbing in the least the temper of the part not 
plunged in the bath. Springs, or articles made of 
spring brass, may be treated in the same manner. 

One great advantage in ueing the lead bath is that 
there ia no risk of breakage or shrinkage of the 
metal at the water line, as is often the case when 

tempered by the method of heating and chilling in 
cold water. 

As lead slowly oxidizes at a red heat, t wo methods 
may be used to prevent it. One is to cover the sur- 
face of the lead with a layer of fine charcoal or 
even wood ashes. Another and a better plan, when 
the work will admit of its uae, is to float on the top 
of the lead a thin iron plate, fitting the vessel in 
which the lead i9 contained, but having a hole in 
the centre or on one side, as most convenient, and 
large enough to readily admit the articles to be tem- 
pered or softened. 

Test for Good Sleet.— Break the bar of steel and 
observe the grain, which in good steel should be fine 
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and present a silvery look, with sometimes an ex- 
foliated or leaf-like appearance. One of the best 
tests of steel is to make a cold chisel from the bar 
to be tested, and when carefully tempered (be care- 
ful not to overheat), try it upon a piece of wrought 
iron bar. The blows given will pretty correctly tell 
its tenacity and capability of holding temper. Re- 
member the temper you gave it. and if - it proves 
tough and serviceable, take this temper as a guide 
and temper other tools in like manner. Inferior 
steel is easily broken, and the fracture presents a 
dull, even appearance, which may very appropri- 
ately be termed a lifeless look. 

Etching on Steel .— Make an etching solution by 
pulverizing together sulphate of copper, one ounce; 
alum, one-quarter ounce, and common salt. onB-half 
teaspoonful. Add one gill strong vinegar and twen- 
ty drops nitric acid. Stir till thoroughly dissolved. 
Polish up the metal to be etched, aud then cover its 
polished surface with a thin coating of beeswax. 
This can be accomplished with neatness by simply 
heating the metal till the wax flows evenly over its 
surface. Now draw upon the wax, cutting cleanly 
through to the steel the figure you wish to etch; 
then cover the figure so prepared with the etching 
solution, and let stand for a short time, depending 
upon the depth of cut desired. Finally rinse off 
with clear water, and then remove the bees wax. 
It will be found that the solution has cut into the 
surface of the steel wherever exposed, leaving un- 
touched all parts covered by the wax. 

Very good etching can be done by applying, on 
the foregoing plan, nitric acid alone. Etching 
often* a good method of cutting a man’s name on hie 
gun or pistol. It works on silver or brass the same. 
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CHAPTER XTI. 

ON WOHXDfO Of SILVER, COPPER AND BRASS. 

To Forge Sdver— The gunsmith will not have 
much to do with Bilver In the work of hla trade, 
though instances may occur now and then when be 
will be called upon to make or repair mountings or 
ornaments for gun-stocks formed of this metal, and 
also foresights, particularly for the old fashioned 
Kentucky rifle. 

In shaping silver under the hammer no heat will 
be necessary at the hammering— it would do no 
good. The metal is so malleable that it may be 
drawn into almost any shape by simply hammering 
cold. The only trouble liable to come up in this 
kind of work will be the hardening of the metal un- 

dor the infiucnoo of tho hammer; but this trouble 



may be pretty effectually removed by heating the 
silver to redness, and then letting it cool gradually 
of itself. Care must be taken not to heat it too 
much above the first appearance of red, as it melts 
quite easily. 

To Polish Silver. — File it down to the shape de- 
sired, then dress with a fine file; then work over 
thoroughly with a burnisher. Next buff it off with 
rotten stone, and if a particularly fine finish is de- 
sired buff again with rouge. 

Light Plate for Copper or Prow —Dissolve silver 
in nitric add by the assistance of heat; put some 
pieces of copper into the solution and immediately 
the silver will be precipitated. With fifteen or 
twenty grains of the precipitate thus obtained mix 
half a drachm of alum and two drachms each of 
tartar and common salt Pulverize well together. 
Having thoroughly cleaned the surface to bo plated, 
mb it well and hard with the mixture, using a bit of 
chamois skin, until it presents a whito appearance. 
Next polish off with soft leather until bright. 

Inferior as this kind of plating would Beem, it 
will wear a long time. 

To Clean Silver. — Wash with a little spirits of 
ammonia reduced in strength by twice its bulk of 
pure water, then rub dry and bright with soft 
leather. No kind of polishing powder will bo nec- 
essary. Some workmen clean silver by first wash- 
ing it over with diluted muriatic add. then immedi- 
ately covering the surface with dry prepared chalk, 
then brushing off and rubbing clean with a bit of 
chamois skin. It acts very well, but care must be 
had to get the add thoroughly cleaned off else it 
will hare a tendency to soon tarnish the silver. 

To Work Copper.— This metal is almost aa malle- 
able as silver, and works very well under the ham- 
mer in a cold state. Heat adds nothing to its malle- 
abilty, though, as in the case of silver, exposure to 
a low degree of heat, followed by gradual cooling, 
softens it somewhat when it has been rendered hard 
and brittle by long hammering. It polishes very 
well, but does not long retain its polish and brillancy 
on account of its disposition to oxidize. Heating 
increases its oxidation; repeatedly heating and cool 
ing would soon wear it entirely away. 

To Work Brass. — This material is a combination 
of copper and zinc, and since zinc is not so malleable 
as copper, it renders the brass less malleable. Nev- 
ertheless it forges out pretty well under the ham 
mer, in a cold state, the only condition in which it 
can be bo worked. Hammering increases its hard- 
ness with great rapidity, soon converting it into a 
very fair spring metaL Brass springs are quite com- 
mon — they are all made by repeatedly hammering 
or rolling the metal while cold. As in the case of 
both 6ilver and copper, heating and gradual cooling 
removes this hardness. This is the plan for soften- 
ing usually, recommended in books on working 
metals, but no advantage will he found to ariae 
from the gradual cooling in the case of either silver, 
coppor or brass. The cub tom is to beat the metal to 
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the lowest degree that would show redness and then 
plunge it directly into cold water. 

To Cast Brass. — The gunsmith may occasionally 
find it necessary to cast something in brass. This he 
can do without trouble, as bras3 melts quite easily. 
The mould should have vents at or near the top to 
admit the free escape of air as the molten metal 
runs in to take its place; and it is always best, if 
possible, to arrange so that the metal will enter the 
mould near the bottom and rise up in the filling. 
Without such an arrangement there is danger of 
air bubbles remaining under the metal and spoiling 
the casting. The metal should be heated only to a 
degree high enough to admit of flowing freely and 
no higher. 

To Brass Iron. — Clean and polish the iron 
thoroughly, being extremely careful not to touch its 
surface with the fingers at the finishing; then plunge 
it into molten brass. Take out immediately; a 
thin coating of brass will be found covering the 
iron, which may be polished or burnished, giving 
the article the appearance of solid brass. 

To Clean Brass .— To half & pint of soft water add 
one tablespoonful of oxalic acid. Wash the article 
with this, then cover with prepared chalk, brush dry 
and polish with chamois skin, as in cleaning silver. 
The solution may be bottled and kept on hand for 
use as wanted. 

To Solder Brass — The processes in soft soldering 
are the same for all metals, full instructions for 
which may be found in Chapter Xxx iv, Hard 
soldering (Bee also Chapter XXXIV) is something 
different, and in the case of brass it is somewhat 
different on account of the low degree of tempera- 
ture at which the metal melts. The solder most 
commonly used is composed of two parts of com- 
mon braaB and one part of sine, melted together. 
Reduce your solder to fine bits by cutting or filing, 
and then mix with sal-ammoniac borax, the 
two latiec having been pulverized together in equal 
paits and moistened with water to fonh a kind of 
paste. Carefully clean the pieces to be joined, lay 
them together, place the soldering compound along 

the upper edge of the joint, which must be held 
vertically, and then heat gradually over a charcoal 
file until the solder id seen to run down between the 
pieces. The instant the solder is seen to run re- 
move the work from the fire, tap the work gently 
with a small hammer to jar the solder into all inter- 
stices, and, if the work be so that it can be done, 
scrape off the superfluous solder and burnt borax 

with an old file. 
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CHAPTER Xm. 

05 WORKJKO 15 WOOD. 

The Woods Most in Os.— Various woods are now 
employed for making gun stocks, but among them 



all, the most popular, perhaps, is black walnut It 
is deservedly bo from the fact that it is light, works 
easily, takes a superior polish, ha9 a rich dark color, 
naturally, and when finished up does not incline to 
“check." So popular is it, indeed, that most of the 
other woods worked into gun stocks are stained and 
finished up to imitate walnut. 

In some portions of the country hard or sugar 
maple (“sugar tree' 1 ) is worked quite extensively 
by the local gunsmiths. It makes a very nice stock, 
finishing to good advantage, especially “curled 
maple," which is really beautiful. Soft maple is 
also extensively used, stained and finished to imitate 
either hard maple or walnut 

The common dogwood makes an excellent gun- 
stock, but it works badly on account of the small- 
ness of the tree rendering it difficult for one to get 
the pieces sawed out in proper shape at the begin- 
ning. Holly also makes a good stock, but presents 
the same objection as the dogwood. Cherry has 
few superiors, but it is now becoming a very Bcarce 
wood. 8weet gum is getting to be quite extensively 
used for cheap guns, stained to imitate either wal- 
nut or cherry. It has fine grain, auil works very 
'veil, the chief objection to it being that it is won- 
derfully inclined to wnrp. 

Wood for Gnu Stocks. — The wood fora gun stock 
should combine strength and lightness, and at the 
same time it is desirable tlmt it be ousy to cut. The 
fibres of the wood should lw dose and possess 
great cohesion and should be little liable to split. 

In this country black-walnut is generally selected 
for shot guns, and either black-walnut or hard 
maple for rifles. Tho grain of the w'ood should be 
straight at the small of the stock, which is the 
weakest portion of the work. Between this and the 
end of the breech it little matters how tlio grain 
runs. If there be curls, waves or a hard knot, let 
it come about midway botween the small and the 
end of the butt. As the wood at this place is simply 
“rounded " it is easy to work it into shape, as the 
•hape given to it is such that any deviation of the 
fibreg or grain from a straight line can be shown to 
the best advantage, also at this place there is less 
demand for strength of w'ood than at any other 
part of the gun stock. Around tho email it is very 
necessary that the grain be straight and run in the 
direction of tho shape given and also continue 
straight until past the place where the lockB are set 
in. A little distance in front of tho barrel breech 
it matters but little how the grain runs, but if the 
fibres of the wood where the barrel is let in run 
toward the breech it will be found to be easier to work 
out for the reception of the bane). For then as 
the tools are worked toward the breech they are 
cutting with the fibres or grain and not against it. 
But as the majority of guns are now half -stocked 
the distance to cat in order to let in a barrel is so 
small that but little attention need be paid to the 
grain at this spot. 

The best and most serviceable stocks are those 
made from parts of the tree where Large branches 




347 



GUNSMITH* S MANUAL 



POOR MAN'S JAMES BOND Vol . 3 

Join the trunk. In these parte, too, will be found 
the ourlod and irregular grain that i a so much ad- 
mired when the stock is so made that these irregu- 
larities come in the stock a little in front of the butt 
plate. When large trees are cut down, it will be 
observed very often that there are portions of the 
stomp that have a kind of conver form, and ex- 
tending downward terminate in large roots. If 
these be dug out or separated from the stump by 
splitting them, they are almost always of a proper 
shape, to have the grain run nearly straight in the 
curves as given to the stock. In black- walnut and 
hard maple these root portions are very firm of 
fibre, quite hard and have a splendid grain that fin- 
ishes up beautifully. Portions of some root pieces 
have a mottled appearance and aro of a different 
color from the wood as cut from the trunk of the 
tree ; this n* eepeciullj the ca»e with black- walnut. 
As these stumps can be had by the trouble of re- 
moving them, the gunsmith can very cheaply secure 
pieces of wood that are very valuable. Oftentimes 
black- walnut stumps are found floating in the water, 
and on the banks of western rivers, that are per- 
fectly sound and so darkened by water soaking that 
they make beautiful stocks. 

Tho- dryness and fitness of the wood may be as- 
certained by the easy crumbling of the shavings and 
by the dryness of the sawdust. It is necessary that 
the wood be well seasoned, for if nuy moisture or »ap 
remains in it, the barrel and portions of the lock 
that come in contact with the wood, will in a short 

time be covered with rust. 
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CHAPTER XIV. 



ON GTJN STOCKS. 

Form of Ghm Stocks . — When a customer orders 
a stock to be made, or has a gun to be re-stocked, 
the gunsmith will observe the length of his cus. 



tomer’s arms, length of neck, his height and general 
carriage. From these he can gather some data as 
to the length and form of stock to be made. Give 
him a gun, and observe hia mode of raising it and 
taking aim, and the manner of his holding hia head 
while aiming, and deductions may be drawn as to 
what the customer requires. 

A tall, long-limbed and long-armed man requires 
a longer stock than a shorter person, and a straight 
stock will better answer for a short-necked, high- 
shouldered man than for a long- necked, low -shoul- 
dered person. A straight stock is much more suit- 
able for a short- necked, high -shouldered person than 
a boot one, and for this reason, that, in fast shooting 
the point of sight at the end of the gun would come 
up to the range of the eye before the butt could bo 
placed full against the shoulder, and one conse- 
quence would be, wlieu fired, a severe recoil of the 
gun at every discharge. A stock rather long is 
much better than one too short, and one rather 
crooked to one that is too straight. If a gun be not 
held on a perfect level, but the muzzle higher than 
the breech, the load will be carried over the object 
aimed at, supposing that object to bo on a level with 
the eye. Let a customer take a gun, such as would 
be thought to be best suited to his “build,'’ and re- 
quest him to close both eves and raise the gun to a 
level, as if to shoot thus. Have him hold the gun 
immovable thus, and then request him to open his 
eyes, and it is evident if he requires a stock to be 
made different from the one he has in hand. If the 
fa cnmsR natnrally to the breech and the eye lias a 
11 fine sight ” along the barrel, it is just the pattern 
of gun a took for him to hnvo. If it bo too straight 
he will shoot over, if too much crooked he will 
shoot under. In the first Instance the muzzle la 
brought too high by an effort of the face to find a 
position at the breech, and in the other case it so 
readily finds a place that no further effort is made, 
except by practice, to raise the muzzle to the proper 
level. 

A tall, Blira person require® a gun with a long, 
crooked stock, and rather heavier and made fuller 
behind the email, m this will fill up his want of a 
full face, and will better permit his eye a command 
of right along the middle of the barrels, supposing 
the gun to be a double one. For a short individual 
a abort, straight stock is required, and it should 
be madp thinner behind the small, so as to easily 
permit access to the line of sight. If a person be in 
the habit of firing too low and behind a bird, if the 
stock be made a little straighter it will prove a rem- 
edy for the fault. 

That part of the stock where the cheek comes to 
reel should be full, as it gives more support to the 
line of fire. The heel of the stock should bo in a 
straight line with the upper rib between the barrels. 
If a w in gi ft gun, on a line with the barrel. The 
length of stuck from Hie cetitrr of front trigger to 
centre of butt-plate, from thirteen to fifteen and a 
half inches; a short person requiring the leas meas- 
urement, while a very tall one might require the 
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longest one. 

The cut, Fig. 23, gives a bettor idea of what the 
stock should be. Plaoe a rale or straight-edge upon 




the rib of the gun, and long enough to reach from 
the eight of the gun over and beyond the butt. Be 
particular that the straight-edge line along the rib 
and touches it at both mnzzle and breech. The 
measurement from a to b on the bott is what is 
termed the "drop,” and this may be from two and 
a half to four inches, according to the requirements 
of the shooter Hie cheek of the sportsman coma 
between c and d, and almost always touches the 
stock at this place when bending his head forward 
over the stock of his gun to take the line of sight. 
This part of the gun should command particular 
attention. 

Another point of considerable importance to ob- 
serve is, that a due regard be paid to the proper fall 
of equipoise or centre of gravity of the gun when 
Btocked and ready for use. This centre of gravity 
should fall at a point about two feet two inches, or 
perhaps an inch more, from the heel of the butt. 
In this case the arm is easier to handle and easier to 
carry. If the breech be too light, lead may be in- 
serted to advantape in the butt, the butt-plate being 
removed for that purpose. 

Dimensions for Single Gun .— The following may 
be considered very good dimensions for a single gun 
stock : Whole length of stock, from butt to cap, 
two feet two inches ; length or depth of butt, five 
and a half inches, with a trifling concave surface ; 
width of stock at butt, two inches ; from point of 
centre of the lock- tumbler to cap, eleven inches; 
width of stock before the guard, one inch and three- 
eighths, and made nearly square. 

Dimensions for Double Gun.— For a double gun : 
Length of stock, from butt to cap, two feet one 
inch ; length or depth of butt, five and a half 
inches, with a slightly concave surface two inches 
in width ; from centre of lock-tumbler to cap, ten 
and one-quarter inches ; width of stock before guard, 
one inch and three-quarters, and made nearly 
square. 

Laying out Gun Stocks . — Several patterns each, of 
double and single, and rifle stocks are necessary. 
These patterns may be made of thin wood or thick 

straw-board. These patterns ought to be a little 

larger than the finished stock, and are intended 
only for a proximate measurement of the stock 
when to be sawed from the rough wood. 8elect 
the wood, lay the pattern upon it, mark around with 
a pencil or crayon, and then saw out by the lines 
made. 

With a plane, smooth one side of the wood so as 
to show the grain and the direction in which it runs. 
This must govern the position of laying the pattern. 



The weakest portion of the stock is the small, and 
there it is almost a necessity that the grain should 
not run across the line of the stock, bub with it. If 
a very little divergence be made, it may not matter, 
provided the wood be of a hard and close grain. If 

the grain run across, or at an angle at this weakest 
spot, a slight blow or accidental fall is liable to cause 
a breakage which can beet be repaired with a new 
stock. If the wood be in some places mottled, with 
curled or twisted grain, or has a knot that is hard 
and sound, let this spot come in tbe center of the 
butt, for by its width and thickness no accident is 
liable to break it, and the rounded form gives oppor- 
tunity to show off the irregular grain to good ad- 
vantage. Let the wood where the butt plate is at- 
tached be of Btraight and regular grain if possible. 
The grain where the locks are let in, and also where 
the barrel is let in, should be straight and run in the 
Mmfl line as the barrel. 

Tbe plankB or rough pieces for double gun stocks 
should be about two aod a quarter inches thick be- 
fore they are reduced. Two inches for a single gun, 
and about one and three-quarter inches, or a little 
thicker, for rifles, depending on their weight and 
the taste of the customer. 

It is best to have a number of stocks roughed out. 
Maple for rifles and black -walnut for single and 
double guns. Let them lay in a dry place to thor- 
oughly season, and if they remain in this manner 
for several years, they are all the better for it. It 
is claimed that it takes seven years for a plank to 
season, and even then when sawed into 6tocks, they 
will be observed to shrink and change form, and 
often email cracks will appear. 

Unhesitatingly reject ail pieces that are unsouDd, 
or have any appearance of being brash, or with any 
Bigns of decay. Often in laying the patterns upon 
the wood these places can be readily avoided, and 
thrown away as the plank is cutup. Draw a Btraight 
line where the barrels will come, and cut to thiB line, 
but be sure to leave plenty of wood where the breech 
of the barrels rest, and where the break-off is set in. 
When the stock is roughed out, this Bpot will have 
the appearance of a rise or swell with a sharp curve 
in front, down on to the line which is just below the 
centre of the line of the barrels for double guns, and 
on the centre for single guns and rifles. Except in 
the case of some who may fancy the old Kentucky 
rifle, all guns will probably be made with half Btock. 
It would be hardly advisable to keep only a very 
limited stock of full length stocks on hand. If 
such are to be roughed out, pay particular atten- 
tion to have the grain of the wood as Btraight as 
possible the full length where the barrel is to be 
let in. 

How to Stock a Gun .— Stocking a gun is the most 
difficult portion of the gunsmith’s trade. The 
change from iron work to the manipulation of wood 
is so great that many workmen refuse to work at 
both branches of the business. Then again, if tbe 
stock be not w ell done and tbe parts well fitted, they 
show a greater per cent, worse than perhaps they 
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really are. The Jetting in of the barrel and lock* 
should be done with care and nicety, and no appar- 
ent openings between wood and metal should be 
risible. The parte should be closely adherent to the 
wood, jet easy to be removed and returned to place. 
Where straight lines of the wood work are required, 
as along the line of the barrels and other places, let 
the lines be straight. Where the convex lines of the 
breech and butt occur, let the lines be graceful and 
of even proportions. 

The First Operation . — After receiving the rough 
formed stock, as roughed out for seasoning, the first 
thing to do is to plane it to a thickness, and there 
are two places to measure for this thickness. One 
is the thickness of the butt, which in double guns 
may be two inches, and the same width in heavy 
single guns, and a trifle lighter if it be a light gun. 
Vne other place for measurement is across where 
the locks are to be let in. Observe how the locks 
are to rest, against tbe break-off or against the bar- 
rela Note this measurement and add the thickness 
of tbe locks. This may be an inch and three-eighths 
to an inch and a half for single guns, and an inch 
and five-eighths to an inch and three-quarters for 
double guns, yet as the formation of the breech and 
style of locks differ so will these measurements vary 
from the measurements given. When these meas- 
urements are made, and the stock reduced to the 
proper width, draw a lino both on the upper side of 
the stock as wall as the under side, exactly bet wee® 
the breech and lock measurement*, and continue 
this line from the end of the butt to the end of the 
fore-stock. Cut down to a straight line the stock, 
where the barrels are to be let in, and fit in the 
break off . Take pains to fit it well, for on the fitting 
of this in a great measure depends the life of the 
stock. If the barrels be loo6e fitted, each recoil of 
the gun on firing tends to loosen the break -off from 
the barrel j, and the joint soon becomes open and 
shackling. 

When this part is snugly fitted and the strap let 
in, put in temporary screws to hold it for a season. 
Out out the groove for the barrels, keeping in mind 
all the time that the central line between the barrels 
must be on the line as drawn on the centre of the 
stock. If a single gun, this line must pass directly 
through the axial line of the bore. 

Letting in Barrels,— When it is thought that 
wood enough has been removed to admit the bar- 
rels, rub oil on them on the under side where they 
come in contact with the stock, put the hooks in the 
break-off, and with the hand press the barrels to 
place— the oil will show on the wood, on removing 
them, and then, with gouge or float, remove this 
portion and again put the barrels in place, ob9erv. 
ing the oil marks, and reduce the wood again until 
the barrels lie in their beds evenly and solidly, and 
the joining at the break-off is in place, square and 
true. The heel of the stock 6houid come in u 
straight line with the middle of the rib, and will 
come so, if observance of the lines first drawn has 
been made. 



Measure for the Stock . — Now measure for the 
drop of tbe stock, which is illustrated in Fig. 23. 
From the line a to 6, which is a continuation of a 
line along the top of the barrels, may be, for instance 
about three inches. Cut the 6 took aw r ay on top to 
this measurement, and fit on the butt plate. To get 
the length of the breech, measure from the spot 
where the end of the front trigger will come, and 
this measurement extended, straight back to the 
centre of the butt, gives the length. For a person 
with long arms about fifteen and a half inches is 
enough; about fourteen and a half for a person with 
ordinary length of arm, and thirteen and a half or 
thirteen and three-quarters for a pereon with short 
arms. 

The fluff.— The depth of the butt for a double or 
single may be about five and a half inches, but for a 
light single gun a little lest? but n:>t very much. 

Letting in the Locks . — The locks should now be 
let in their proper places, and, while so doing, have 
great care that no more wood be removed than is 
necessary. See that the lock-plates have all the 
support possible where they fit into the wood. Out 
out onough for full play of the mainspring and sear- 
berg spring carefully, do not remove wood where 
the edges of the lock-plate come, so as to leave open 
Bpaces for admission of water, dust or moisture. In 
letting in the locks the portions of wood to be re- 
moved can be ascertained by touching the promi- 
nent parts of the lock with oil, or holding the lock 
>ver a smoky lamp, so as to have soot adhere, then 
observe where it touches, on pressing the locks into 
place. Observe if the cup of the hammer comes 
squarely on the nipple, and put in the side bolts as 
they are to remain. 

Letting in the Trigger Plate . — Let tho trigger-plat® 
into the stock bo that tho arm of the sear bears 
wholly on the thick of the trigger, and not on the 
outer end. For this reason, if it engages the outer 
end, on being pulled to disengage the hobb of the 
sear from the tumbler notch, it produces a sort of 
"twisted leverage ” which does not work quick and 
strong enough to properly disengage the Bear with- 
out some effort on account of this. If the arm of the 
sear boars only in part on the thick of tho trigger, 
it workB hard and stiff, and the parts soon wear each 
other. Observe if the arm of tho sear bo not too 
short, for it might happen that the trigger will slip 
off at the end upon a quick pressure being applied, 
leaving the parts disengaged and the hammer stand- 
ing at full-cork. 

Letting in the Trigger.— The trigger should bo so 
disposed in tbe plate that a distance of an inch and 
about three-eighths exist between the right triggei 
and the front of the trigger guard, and an inch and 
three-sixteenths or more between the two triggers, 
and a sufficient space between the rear of the loft 
trigger and the guard behind it to admit of free 
movement of the trigger. Observe if the triggers 
do not come too close to each other; if they do they 
may bo rub upon each other that the action of one 
will compel the other to follow its motion, and the 
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result will be a descent of both hammers at the 
same time. 

Observe if the carves of the two triggers are at 
sufficient distance from each other so that the left 
barrel can be fired without the projecting and innei 
edge of the right or first trigger hurting the finger 
that pulls the trigger. 

Secure Fastenings. — For a secure fastening of the 
break -off. and, at the same time*, to bind the stock 
together and prevent splitting through where the 
locks are let in, insert a screw through the tang of 
the strap and have it received in the front end of the 
trigger-plate. Have a good thread where the screw 
goes into the trigger-piaw, and have the plate firmly 
drawn to its bed in the wood. Fit the guard, ob- 
serving the measurements for space in front and rear 
of the triggers. 

Fitting Bolt Loops. — To ascertain the position of 
the loop where the bolt or wire goes through to hold 
the barrel in place, insert a fine steel needle through 
the wood until it strikes the hole, and then enlarge 
around it to accommodate the hole and the loop. 
If for a bolt, a slender tool made like a saw will en- 
large the hole in the wood, letting the tool follow in 
the loop and act as a guide to shape the hole. The 
finishing of the hole in the wood may be done with 
a bolt float, shown in Fig. 24. 

Hints for Finishing. — In finishing up the stock 
have the part where the cheek rests in firing made 
pretty full. Make it rather long than short, and 




have it more straight than curved. The length of a 
stock, be it double or single gun, from butt to front 
end of stock, may be from about two feet to two 
feet two inches ; from the centre of the ham- 
mer-screw to front end of the stock, from ten to 
eleven inches. 

Fitting the Break- off. — On good fitting of the 
break of depends, in a great measure, the lasting 
quality of the gun. If this be not properly fitted to 
the hooks of the breech, to the breech itself, and 
Into the stock, the gun ia soon ‘"kicked” to pieces 
by its own recoil. The extension of the break-off 
that is let into the stock toward the breech is called 
tang, strap or tail, and these are of two lengths, 
called the long and the short. These lengths usually 
correspond with the lengths of breech pins The 
smallest diameter of break-off is one inch, and in- 
creases by eighths of an inch up to two indies. 

To let in Escutcheons, etc.— Do not fit in an es- 
cutcheon until that pait of the stock is finished or 
made to form. Then, after the bolt is fitted to its 
place through the loop, remove the bolt, make the 
hole in the escutcheon so that the bolt slides easily 
through it Hold the escutcheons on the stock in 
the place they are to occupy and put the bolt 
through them. Mark around them with the sharp 
point of a knife and remove them. Cut out the 
wood of a depth to correspond with the thickness of 
the escutcheon with a bottoming tool. Put them in 
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place and fasten them. They can now be finished 
down with a file even with the Btock. 

It is well to have escutcheons with the ends long 
enough to admit of small screws being inserted to 
hold them. They are more permanent than those 
that are held by a wire-like extension th3t goes 
through the wood and ie clinched a little. By using 
the screws the workman can make his own es- 
cutcheons. Sheet iron, brass or German silver may 
be used. The slot can be cut with a punch or drift, 
and finished with a thin, flat file. The handles of 
old German silver spoons make very good escutch- 
eons. If too thick, hammer out thinner. Heat 
them to soften so that they will not crack in ham- 
mering. 

In putting escutcheons to place where they are to 
remain, heat them quite warm, smear with gum 
shellac and. while soft and melted, press into place. 

If done expertly, a neat job will be the result. 

How to Cast Tips on Fore-end of Stock. — Tips 
are cast on the fore-ond of half-stocked single guns 
and rifles for the purpose of preventing the stock 
from splitting, and, at the same time, give it a- fin- 
ished appearance. After the Btock is finished to 
shape and the rod fitted, put the barrel in place, and 
put a short piece of wood in the rod groove, the 
same as the rod would be if put there. Let the 
piece project from the wood four or five inches. It 
serve9 a double purpose, preventing the metal from 
flowing into the hole and making a hole to receive 
the rod. how, wind thick, smooth paper— manilla 
paper is beet— around the stock and barrel where 
the tip 16 to be cast, confining it with a cord, taking 
care to have all tight so that no portion of the metal 
will escape. See that the Bpare between the paper and 
wood is left large enough, bo that the metal can be 
dre*ed down a little; little notches may be cut in 
the wood to have it hold the better. 

Fix the gun so as to stand upright, 60 that the 
metal will pour evenly. Heat the metal pretty hot 
and pour carefully into the paper, and pour in more 
than is wanted for the length of the tip, as the dross 
will float to the top and can be removed when cold 
by sawing off a little of Iho tip. File up and finish 
to suit the taste. 

The best metal for tips is pure block tin, as it re- 
mains white. If it be wished to make it a little 
harder, add a very little antimony, but this is hartUy 
necessary. Old type, when melted, make a very 
good material for tip6 when pure tin cannot be ob- 
tained. Tin has the advantage of alwajB retaining 
a clear white color, which when alloyed with lead 
it will not do. 

Chequering — To lay out the work preparatory for 
chequering, take a piece of card— a firm pasteboard, 
cut it to the shape of the spot to be chequered; mark 
around it with a lead pencil. If it be the small of a 
gun stock, place it at the other side from that firet 
marked and mark that place. See that both places 
are marked alike. Then place the paper on, so that 
when it is used as a guide the tool will cut a groove 
where the line was drawn. Cut outlines in the 
same manner, the paper serving 119 a guide for the 
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tool. After one groove is cut, this is a guide for 
grooving the space inclosed by the outlines. 

To finish the cuts or grooves, fold a short piece of 
fine sand paper and run the folded edge along the 
cute. Be careful not to cut down too much with the 
sand-paper. A fine-cut, three-square file can be 
used to finish up the grooves made by the chequer- 
ing-tool. Be careful to select a file that has very 
sharp corners. If one of the flat surface of the file 
be ground smooth, the teeth on the comers will be 
found to be very sharp, and will answer first-rate 
for finishing. The same may be used for finishing 
the shading or outside lines around the chequered 
surface. 

Coloring Gun Stocks.— G un stocks are colored 
with lifcseed oil in which aikanet root has been 
placed. The oil will then be of a bright red color. 
The oil may be applied cold or warm, as most con- 
venient. After the application let the stock stand 
for a day or two until the wood has absorbed all the 
oil possible. Pour ounces of the aikanet root to half 
a pint of the oil are sufficient. Unboiled or raw lin- 
seed oil is generally used. It may take five or six 
days to color, after the root is put in. It may be 
put on the work four or five times, with a bit of 
sponge or a rag. 

To Stain a Maple Stock . — Mix an ounce and a 
half of nitric acid with about equal quantity of iron 
turnings or filings. Wait until all the gas evolved 
has ovuporutod, and then dip a rag in the liquid and 
wash the portions of the stock to be colored. When 
this is dry, wet with the oil aud aikanet root. 

Another Method . — A stock may be oiled and then 
passed over a brisk flame, as that made from dry 
shavings, uutil the oil is scorched off, and then 
lightly rubbed down with fine sand- paper and 
then finished in the usual way. 

To Color a Maple Stock Brown . — Dissolve a few 
grains of Bulphate of manganese in water ; wet the 
stock and hold over the flame of an alcohol lamp so 
as to scorch it. By heating some parts more than 
othere the color can be variegated. Oil with raw 
linseed oil. and polish with a piece of hard wood. 
The oil and polishing will develop the color, which 
may be dull at first. 

To Color a Reddish Brown . — Brush the wood 
with dilute nitric acid, and when dry apply the fol- 
lowing with a biush: Dragon’s-blood, four ounces; 
common soda, one ounce; alcohol, three pints. Re- 
peat if not dark enough. 

To Color a Black . — Boil half a pound of logwood 
chips in two quarts of water; add one ounce of 
poarlaah, and wash the work with it while hot. 
Then, when dry. go over the work with the follow- 
ing: Boil half a pound of logwood in two quarts of 
water ; add half an ounce of verdigris and green 
copperas, in which has been put half a pound of 
rusty steel or iron filings. 

Rosewood Stain.— Boil half a pint of logwood in 
three pints of water till the mixture is very dark 
red; add Baits of tartar, one-half ounce, while boil- 
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mg hot; and while still in this condition apply to 
the wood, repeating the application two or three 
tiroes, as the previous application becomes dry. 
Bub over with a soft cloth when the last application 
has dried, and set away for a day or so. Id the 
meantime boil one pound of logwood in four quarts 
of water until of a deep color, then add one pint 
of vinegar, heat hot and apply to the wood already 
stained, with a suitable brush, streaking on in imi- 
tation of rosewood. When thoroughly dry rub off 
all loose matter with a soft cloth, and varnish. 

Black- Walnut Stain . — Put together gum asphal- 
tum, one pound, and turpentine, half a gallon. Dis- 
solve by gentle heating, taking care not to heat so as 
to ignite the turpentine. Rub over the wood, and 
when dry, if not sufficiently dark, repeat the opera- 
tion. Having the shade to suit, polish down by 
robbing hard with a woollen cloth, followed with a 
bit of soft wood, then varnish. A stain, not quite 
m> good, but cheaper and more simple, is burnt um- 
ber, such as can be bought at any paint shop, ground 
in oil, thinned with a littio turpentine. It should 
be put on very thick, and then rubbed off to the 
proper shade with a woollen f loth. Drv and var 
nish. 

Mahogany Stain.— It is not often that guns are 
stocked in mahogany, but the gunsmith might to 
kDow how to stain in imitation of that wood, should 
occasion happen to call for Put together, water, 
one half gallon; madder, four ounces; n.id rustic, 
two ounces. Boil. Lay on the wood with a brush 
while hot; and while yet damp, but not wet; rub off 
with a woollen cloth; then, when dry, go over with 
a second coat in streaks to imitate the grain of ma- 
hogany. Rub off ail loose matter when dry, and 
varnish. 

Cherry Stain.— Put two ounces of annatto in 
ha.f a gallon of rain water. Boil until the annatto 
is dissolved, then add half an ounce of potash This 
preparation is intended for wood of a light color. It 
may be botlled and kept for uae when wanted. 
Nolhing to do in the application but mb over the 
wood, let dry, and then varnish. 

Oil Finish for Gun Stocks.— Mix common Spanish 
whiting with some kind of coloring material until 
it is exactly the shade of the wood you desire to 
finish. K or instance, if it is walnut to be finished, 
the coloring agent will be dry burnt umlier. Hav- 
ing tho whiting ready, give the wood, which has 
Iteeat well finished up with fine sand paper, a coat of 
raw linseed oil, then sprinkle the whiting mixture 
over it, and with a woollen cloth rub thoroughly 
and hard. This forces the colored whiting into all 
the pores of the wood. Lastly, rub down heavily 
with a piece of Boft white pine, and then set away 
to dry. It may be left in this condition, or it may 
be varnished, when dry, if thought desirable. 

Varnishing and Finishing . — After the stock is 
shaped and sand- papered so that the surface is smooth 
and free from any marks of the rasp and scratches 
of sand-paper wipe it over with a cloth alittle moist 
with water, thiB will raise the grain of the wood a 
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little, when dry, sand -paper it off smooth. With a 
small brush, each as is used by painters and called a 
aaah brush, apply the varnish. Shellac varnish is 
the kind generally used by gunsmiths. It will dry 
in a Kttle time, hut ought to stand about twenty- 
four hours before being rubbed down. This is done 
with fine sand-paper tho same as finishing the stock, 
the object being to fill the pores of the wood as much 
as possible. It may require two, three or even four 
coats of the varnish to do this, each one after it is 
thoroughly dried, being sand-papered down to tho 
wood. 

The last coat of varnish is laid on With a fiat var- 
nish brush made of soft fine hair; see that the var- 
nish be free from dirt or specks and not too thick; 
put it on evenly and quickly. See th At it does not 
run down 00 as to show in streaks. When this coat 
is thoroughly dry, rub it down smooth with pow- 
dered pumice stone applied with a rag wet with 
water. Take care not to cut through the varnish 
bo on to show the wood underneath, as the pumice 
powder cuts very fast. When the surface is made 
smooth and even, wash off all traces of the pumice 
powder with a wet cloth, and wipe it dry. Now go 
over it with powdered rotten-stone applied with a 
rag moistened with oil. Rub until the varnished 
surface showB & finish or a glassy appearance, then 
wipe off all trace of rotten atone and oil. If a little 
flour be dusted over, it will better remove the oil 
traces that may remain; with the hand rub the sur- 




Piamr 21 



face until it presente a gloes. The hand must be 
soft to do this and must be free from dirt 

77ie Varnish for Gun Stocks . — Some workmen use 
copal varnish because it is cheap and convenient, but 
it is objectionable on account of its softness and its 
disposition to crack when exposed to the sun. There 
are a number of special varnishes recommended to 
the guns m it h , but for general use perhaps good coach 
varnish, will answer in many cases. It should be 
made quite thin with turpentine, and be pat on 
lightly. 

Varnish Can . — A very good form of varnish can 
is shown in Fig. 25. The essentials are to have a 
cover with a stem to receive the handles of the 
brushes, and a bridge crossing the can a little dis- 
stance down from the top. The cover never sticks, 
no varnish collects around the sides, and it is always 
clean and tidy. The can is round and made of tin. 
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The cover shuts over the outside at the top. In 
wiping the brush across the bridge, be careful not to 
get any upon the outside of the can where the cover 
comes in contact. The size of can maybe made ac- 
cording to the needs of the mechanic, but the stem 
of the cover must be wide enough as well as long 
enough to receive the brush handles. 
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CHAPTER XV. 

OH GCTH BAHR2L6. 

Long and Shari Bomb.— A long barrel may be 
preferable for Beveral reasons: 1st. A longer distance 
between the sights is given and the back sight can 
be put farther from the eye, so that finer sighting is 
possible; 2d. A long barrel is steadier in off-hand 
shooting; 8d. It permits a Blower burning powder to 
be used, so that the charge starts more slowly and 
yst allows the full strength of the powder to be 
used before it leaves the barrel, getting a high in- 
itial velocity with but little recoil. 

The short barrel has an advantage over the long 
one inasmuch as it can be handled with greater 
quickness and the sight can bo brought to bear more 
readily, especially if tho game be moving. If the 
barrel be long enough to give the charge the full 
benefit of the propelling power of the powder it may 
be deemed all sufficient. Yet, as to this, tastes and 
experience may so differ as to raise many conflicting 
opinions. 

Except in some localities, as in case of districts 
where the old-fashioned Kentucky rifle is used, long 
barrels have been pretty much abandoned. A few 
years ago it was not uncommon to find barrels three 
and even four feet long, now the lengths will range 
from twenty-six to thirty-two inches. The length 
of the old Government musket barrel was originally 
forty inches, but has been lessened about seven 
inches. With the long barrels, a coarse, slower 
burning powder may be used and get a good result, 
but as a general thing cut off the barrel to a con- 
venient length for off-hand shooting and moving 
game, use a finer-grained powder, which will be 
quicker burning and just as good results are ob- 
tained. 

A gun having barrels over thirty inches in length, 
must needs be made with heavy barrels, and is 
very fatiguing to carry in an all day hunt. A gun 
of this kind, to be safe and well-proportioned, ought 
to weigh nine or ten pounds. 

If fine and quick -burning powder be used in a long 
barrel, the powder is flashed into propelling gas, in- 
stantaneously, and beyond a certain length of barrel 
has no further expansive power, and the result is a 
friction of the charge in escaping, that affects the 
shot and consequently the pattern on the target. If 
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slow burning powder be employed in a short barrel, 
the whole of the powder cannot be so instantly 
flashed into the propelling g&a and some portion of 
it is, as a result, driven unconsumed from the muz- 
zle of the gun. 

This fact can be very readily ascertained by 
firing a gun over a bed of clean snow or over a 
spread of white cloth. The uncon sura ed grains can 
be readily seen on the white ground. If a less 
charge be used in order to consume all the powder, 
less velocity will be given to the projected charge, 
and weak shooting and a poor, scattering effect on 
the target is the consequence. 

Proof of Barrels ,— In consequence of the burst- 
ing of guns of an inferior quality, all barrelsof Eng- 
lish manufacture that are intended for home use, 
and also those designed for exportation, except a 
certain class of arras, are required by law to be 
proved and stamped with the proof-mark and 
what is termed a view mark, which is a stamp or im- 
press of the inspection after the barrels were grooved. 
There are two of these proofs called, respectively, 
the London and the Birmingham proof. In 1855, 
an Act was passed by the English Parliament, 
called, '‘ The Gun Barrel Proof Act,” which enacted 
that all barrels should be proved, firet, in the rough, 
and was called the provisional proof, and afterward 
when the barrels were put together, breeched and 
percussioned they were proved again, and this was 
called the definitive proof. 

The arms to be proved are to be divided into classes, 
and the first class comprises single-barrelled military 
arms of smooth bore, and they are not qualified for 
proof until they are fitted and complete to be set up 
or assembled. The second class comprises double- 
barrelled military arms of smooth bore and rifled 
arms of every description, whether of one or more 
barrels, and constructed of plain or twisted iron. 
The fourth class comprises double-barrelled guns for 
firing small shot, and these are subject to the two 
proofs, provisional and definitive. For provisional 
proof , if of plain metal, the barrels are to be bored 
and ground to size, the vent bole drilled of a size not 
exceeding one-sixteenth of an inch diameter, end a 
vent enlarged to one-tenth disqualified it for proof. 
Notches in the plugs, instead of drilled vents, also 
disqualified them. If the arms are of twisted metal, 
they are to be fine bored and struck up, with proving 
plugs attached, and vents drilled the same as in plain 
barrels. 

For definitive proof the barrels, either plain or 
twisted, must be finished ready for assembling, with 
break-offs and locks fitted. The top and bottom ribs 
have to be rough struck up, pipes, loops and stoppers 
on, and the proper breeches in. The same finished 
condition is required for rifles, but, in addition, the 
barrels must be rifled. The third class comprises 
single-barrelled shot guns, and for proving they are 
to be finished ready for assembling, with breeches in; 
and all barrels, with lumps for percussioning, are to 
be proved through the nipple hole. The fifth class 
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comprises revolving and breech-loading arms of 
every description and system, and for revolving arras 
are to have the cylinders with the i evolving action 
attached and complete. The barrels for breech- load - 
ea are subject to provisional proof, according to the 
class to which they belong, and to definitive proof, 
when the breech -loading action is attached and com- 
plete 

Barrels made by the United States Government, 
or barrels made for the Government, are subject to 
severe proofB. At the armory at Springfield, the 
barrels submitted for proof are Loaded, first, with a 
• 00 -grain slug and 280 grains of powder, and after- 
ward with a slug of the same weight and 250 grains 
of powder. An inspection of the barrel is made 
after each firing, and other inspections after rifling, 
browning, etc. 

Probably the most severe proof of barrels was 
made with the Turkish Peabody-Martini rifles as 
made for the Turkish Government by the Provi- 
dence Tool Co. The barrels were first proved for 
strength, and were loaded with 205 grains of powder 
and 715 grains of lead. The regular cartridge for 
service contains only 85 grains of powder and 480 
grains of lead. 

Proof Marks on Qun Barreto.— The marks appli- 
cable to the definitive proof are the proof and view 

<*u-6>s 
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mark8of the two English companies, viz. : the London 
and the Birmingham. The provisional proof marks 
consist of, for the London company, the letters 
G. P., interlaced in a cypher surmounted by a lion 
rampant, and for the Birmingham company the 
letters B. P., interlaced in a cypher surmounted by 
a crown. The London marks are shown in Fig. 26, 
and the Birmingham in Fig. 27. 

The method of affixing the proof marks in arms 
of the firet and third classes, the definitive proof 
mark and view mark is impressed at the breech end 
of the barrel, and, if the barrel be designed for a 
patent breech, the view mark is also impressed 
upon the breech. In arms of the second, fourth 
and fifth classes, the proof mark is impressed at the 
breech end of the barrel ; the definitive proof and 
view marks are impressed upon the barrel above the 
provisional proof marks. If the barrel be made 

FlOOM TJ. 

with patent breech or with revolving cylinders or 
chambers, the view mark is impresed upon the 
breech or upon the cylinders or chambers, as the 
case may be. 

On all barrels the gauge Bize of the barrel is struck 
both at the provisional and at the definitive proof. 
These gauge marks are readily recognized, as shown 
in the cuts of the proof marks. 
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Barrels stamped with London marks are not al- 
ways made in London, for some gunmakers send 
their barrels to London to be proved, because guns 
so marked find a readier sale. Barrels with foreign 
proof marks are exempted, except in case of being 
marked as of English manufacture. Old muzzle- 
loaders, if of English manufacture, intended for 
conversion into other styles of guns, must be sub 
jected to both provisional and definitive proof. 

It is said to be a fact that the proof marks of both 
companies are forged and imitated, both in England 
and in Germany, and many cheap guns so stamped 
are exported to this country. A cheap gun, with 
the stamps mentioned, may be looked upon with 
suspicion as to its really having been in the official 
proof-houses. 

The proof marks employed by the inspectors in 
the U. S. Government armories, and placed on all 
arms inspected by them, even if made in private 
armories, are V for viewed, and P for proved, to- 
gether with the initial letters of the inspector's 
name, and are found stamped on each barrel. On 
many guns of the old model arms will be found, in 
addition to these marks, the head of an eagle. This 
is the mark that indicated that the barrels were 



made at the armory at Harper's Ferry, when those 
works were in operation. 

Gauge of Gun Barrels.— Guns are gauged by 
numbers, and these numbers were originally de- 
signed to express the number of round balls to the 
pound that would fit the bore of the barrel. Thus a 
ten gauge, a ball of which ten made a pound, would 
fit the bore, etc. Ten and twelve bores are generally 
used by sportsmen, especially those who use breech- 
loaders. The twelve, perhaps, is the one most em- 
ployed. 

The following list shows the sizes of various 
gauges, the values of the numbers being those 
adopted by the English proof companies. The 
diameters of bores being expressed in decimal thous- 
sands of an inch : 



1 1.669 19 

• 1.825 90 

• 1.157 91 

4 1 052 22 

• 976 98 

• 919 94 

7 .878 25 

• 885 26 

• 808 27 

10 775 28 

11 751 29 

10 729 30 

18 710 81 

14 693 82 

18 677 33 

10 662 84 

17 650 85 

1 ® 687 36 



Muzzle-loaders are of almost every variety of 
gauge, while breech-loaders are made of a limited 
number of sizes. The sizes of this class of guns are 
8, 10, 12, 14, 16 and 20, and are limited to these 
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sizes, there being no intermediate sizes. The 10 and 
12 bore are mostly in use, the 12 being in especial 
demand. The calibre or bore of military guns dur- 
ing the Revolution was 75 hundredths of an inch, 
and has been reduced by successive stages until now 
it is but 45 hundredths. Down to 1856 the calibre of 
the Springfield musket was 58 hundredths. In 1856 
it was changed to 50 hundredths or one-half inch ; 
and again, in 1873, it was changed to the present 
calibre of 45 hundredths. 

Bursting of Barrels. — Bursting of barrels may re- 
sult from three causes: Poor quality of iron of which 
the gun is made; an excess of charge ; or some 

obstruction in the barrel so as to form an air space 
between the charge and the obstruction. Of poor 
quality barrels, and excess of charge it is needless to 
make mention. The instances of bursting from 
obstructions forming the air space or chamber may 
be mentioned in military guns, firing the charge 
but neglecting to remove the wooden tompion from 
the muzzle of the gun. In sporting guns snow may 
accidentally get into the muzzle or a lump of dirt 
may ‘ ‘ somehow ” get in so as to fill the bore, and 
when the gun is fired, it will probably, yes, most 
certainly be blown off or blown open where the ob- 
struction exists ; the muzzle of a gun being thrust 
into water for a couple of inches or more will have 
like effect. The gas formed by burning the powder 
finds no outlet of escape, and the whole expansive 
force concentrates itself on the weakest portion 
of the barrel, and as a result it is forced apart. In 
good guns the portion toward the muzzle is the 
thinnest, and obstructions are generally at or above 
this place, and it is in this proximity where most 
guns are burst. If within three, four or five inches 
from the muzzle, the portion so destroyed can be 
sawed off, the barrels squared up and it will not al- 
ways seriously affect the shooting of the gun. 

In loading a gun be careful that there be no air 
space left between the charge and the ball or shot 
cartridge. In double guns, frequent firing the right 
barrel, which is the one fired the most, the recoil 
will often cause the ball or shot charge in the left 
barrel to be thrown forward from the powder, and 
when it is fired may either strain or burst the 
barrel. Even if there be a small air space between 
the powder and the ball or shot cartridge it will 
affect the shooting. Every one using double guns 
should accustom himself to the use alternately 
of both barrels, not only for safety but for good 
shooting. A barrel is often said to be a poor 
shooter, when its bad qualities may be wholly as- 
cribed to the air space produced above the powder 
by the recoil occasioned by firing the other barrel. 

To Prevent Gun Barrels from Rusting. — Heat the 
barrel to about the temperature of boiling water, no 
higher, and then cover it with a good coating of 
copal varnish. Let it stand at same- temperature 
about half an hour, then rub off the varnish while 
still hot with a soft cloth. In this process the 
varnish will enter the pores of the metal sufficiently 
to prevent rusting, but will not show on the surface 
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after having boon carefully rubbed off a 8 directed. 

A polished surface like that of a finished gun barrel, 
ta not much liable to rust, and, indeed, seldom 
begins to rust, the rust starting in the pores of the 
metal and dually working outward. This being the 
case it will readily be seen that sheltering the pores 
by filling them with some kind of substance im- 
pervious to moisture cannot do otherwise than act 
as a splendid preventive. 

Protection from Rust.— It sometimes happens that 
finished up articles in steel or iron must be laid 
away for a considerable length of time, in which case 
it ia desirable to employ some means for protecting 
them from the effects of rust. One of the most 
common thingB 19 to either grease them or wrap 
them in a greasy rag. This may answer in many 
cases, but it is not nearly bo good as to paint them 
over with a mixture of white lead and tallow in 
equal parts, the white lead to be such as has been 
ground in oil for the painter’s use. In this simple 
mixture will be found an effectual protection ; and 
as the tallow will prevent drying, it may be en- 
tirely removed at pleasure by rubhing with & little 
kerosene or turpentine. 

Where it is desirable to protect an article that 
must be handled a great deal, as gun- barrels on sale 
in a store, for instance, a very good plan is to heat 
the article sufficiently hot to readily melt beeswax 
brought in contact with it, then rub it thoroughly 
with the wax. Let it stand until the wax is about 
ready to harden, then rub off with a coarse woolen 
cloth. The wax remaining on I ho metal will not 
show, but there will be enough left to protect it 
from rust. 
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CHAPTER XVI. 

ON WORK ON GUN BARRELS. 

Boring Gun Barrets . — The tool used for this pur- 
pose consists of a rod a little longer than the barrel 
to be bored, with a cutter head at one end. This 
cutter is about onn-half or three-quarters of an inch 
long, and of a diameter a little larger than the bore 
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that ia to be enlarged Tt. can be made to be pulled 
through the barrel or to be pushed through when 
cutting. In tho armories where many guns of the 
same calibre are made, a portion of the shank, next 
to the cutter, is mode of tho boro of the barrel, and 
the cutter made of the size the bore is to be en- 
larged. The portion that fills the bore acts as a 
guide, so that the cutter is forced to follow after it, 
and the enlarged bore is in the same lino as the bor- 
ing previously made. The cutting edges of the tool 
are. of course, next to the enlarged portion. As the 
tool is pulled through the barrel, the cuttings are 
left behind it as it advances) ; oil is to be supplied 
while cutting, and care must be exercised not to let 
it get clogged with cuttings, as a tearing of the sur- 
face of the barrel would be the result 
When the tool is made to be pushed through 
while cutting, the cutting edges of the tool is on the 
end. and it operates like a reamer. This cutting 
end should be bevelled off so ay to follow the bore to 
be enlarged. 

How to make Cutters /or Boring . — One way to 
make these cutters is liko a many-fluted reamer, 
with fivo, ccvon, or more cutters. The odd num- 
bers will operate better than even ones. If made 
with too many cutting edges, there will not be 
clearance enough for the chips, and clogging will be 
tho result. Then again, the cutters must not be too 
long, or there will be too much friction, and the 
barrel will become very hot In working. Also, 
if the friction ia too great, tho barrel may bo bent 
and sprung in consequence. 

One form of cutter is made like the cherry to 
make an elongated bullet, or like the cherry of a 
Mini© bullet. They may also be made in form of uu 
egg. A common twist drill welded to a steel rod 
has been used for email bores. A small fluted ream- 
er welded to a rod will do where the enlarging is 
quite small. When the tool is to be pulled through 
the cutler may bo made like a short iwist drill not 
over an inch long, with the cutting edges next the 
rod, and not on the end, as these drills are generally 
made. 

Quick- Boring Gun Barrels . — The way to bore gun 
barrels by hand is this: Make a steel rod with a 
square bit about six or eight inches long on one end, 
and a little less in diagonal diameter than the bore 
of the barrel. The whole rod should he a little 
longer, say a foot or so, than the barrel to be bored. 
Harden and temper the bit end. See that it ia true 
and perfectly straight when ground. The grinding 
should be done by drawing the bit across the face of 
the grindstone, and this will leave the aides of tho bit 
a little hollowing, and the edges quite sharp. Pack 
up one side with a thin atrip of Boft pine until it will 
just enter the breech end of the barrel. By means 
of a strong bit stock, or a handle affixed like an 
auger, turn it around, at the same time forcing it 
toward the muzzle, until it has cut its way through 
the entire length of the barrel. While the cutting 
is going on keep the interior of the barrel plentifully 
supplied with good oil. Now, as the bit will bo a 
very little smaller than the bore of the barrel, re- 
move it and take off tho little strip of wood and 
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place between it and the bit a strip of writing paper 
of the length and width of-the aide of the bit where 
the wood was placed ; then insert the bit again at the 
breech and bore through to the muzzle. Repeat the 
operation again by inserting a second slip of paper, 
and so proceed, using plenty of oil, until the bore or 
calibre of the barrel is sufficiently enlarged. 

Proving the Size during Boring . — A method of 
proving the size of the interior of the barrel and at 
the same time test its being perfectly of the same 
size throughout, is to cast an ingot of lead about an 
inch long in the muzzle, and with a rod forcing it 
through. 

If the work be well done the interior of the barret 
will preeent a bright minor like appearance, and 
win need no further finishing. 

Draw- Boring. — Draw-boring is done with a rod 
that nearly fill* the bore of the gun, and at one tnd 
ot Win rod is Ailed a tool made like a short piece of 
file, but with the teeth made a great deal coarser 
and larger. Th»9 tool may be about an inch long, 
and of a round form on the cutting side, to fit the 
curvature of the bore. This tool is put on tho end 
of the rod and worked back and forth, also turning 
it around, so aa to present the cutter to all skies of 
the bore in which it i*> to operate. When it will cut 
no more the cutter it removed from its seat, a slip 
of paper put under it, and it U put in place and the 
operation repeated, and so continued until the bore 
of the gun is sufficiently enlarged. 

Pieces of thin files, broken to length and with the 
ends ground to fit the rod, have been used for draw- 
boring, but tho beat and most effective tool is a bit 
of steel filed up to shape- and properly fitted. One 
half of the cutting teeth should point forward and 
the other half backward, so that the cutter will re- 
move some of the metal as it works in either direc- 
tion, forward or back If the cutter be an inch 
long, about throe or four teeth may point one way. 
and as many the reverse direction. 

In using these tools, keep them well oiled, to pre- 
vent tearing into the metal. 

Choke- Bortng — The method of making a choke- 
bore is similar to quick boring, except the cutting 
end of the rod does not go quite through the barrel, 
being withdrawn and again inserted with a slip of 
paper placed between the slip of wood and the cut ter 
This is worked not quite so far as the previous bor- 
ing, being withdrawn and another slip of paper 
placed between the wood and the cutter, and this is 
worked in as far as desired. Care must be taken 
that the choke be gradual and even. A finish can 
be given by folding a piece of fine emery cloth or 
emery paper around a rod, and by turning this in 
the barrel, equalize any unevenness that may occur. 

To enlarge the interior of a barrel, boring it 
choked at both breech and muzzle, push the rod to 
the distance from the breech the enlarging is to 
commence, and then commence boring, leaving off 
where the muzzle choke is to commenoe. 

If the bore of a barrel is made to taper from muz- 
zle to breech, it will scatter. If made to taper too 
much from breech to muzzle, it will comprees the 
shot, and by so doing mangle or deface them so that 
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they will u shoot wild,” while at the same time the 
effect on the gun will be to spring the barrel, and, 
if it be thin at the muzzle, as generally made, there 
ia danger of enlargement of the bore at this portion 
of it. 

Choke- Dressing a Gun Barrel . — A very slight va- 
riation in the size of the bore of a gun-barrel at one 
of its ends often has a marked affection its shooting. 
In case where a shotgun is disposed to “ scatter ” 
too much, the remedy lies in enlarging the bore at 
the breech. Choke-boring would be the means re- 
sorted to where anch an operation was convenient ; 
but whsre not, choke dressing may be made to an- 
swer a very feood purpose. This consists in dressing 
out the breech with fine emery paper or cloth, 
wrapped upon a round wooden rod. A little oQ 
should be used in finishing the dressing, which need 
not extend above half the length from the breech to 
the muzzle. No particular attention need be given 
as to the slope, as the nixa of the bore, under this 
operation, is sure to be left largest at the breech. 

Barrels most Suitable for Choke-Bonng. —Lam- 
inated steel barrels are the moat suitable for choke- 
bore guns, being harder and more tenacious than 
Damascus, and, therefore, resist the repeated strain 
of heavy chargee better ; they will bo found to be 
more durable, and lead lees than barrels of softer ma- 
terial. Barrels of plain steel, or decarbonized steel, 
so called, should never be nsed for choke-bore guns, 
as they are unsafe for guns with light muzzles. De- 
carbonized steel is most suitable for rifles, where 
great strength of metal is employed. The finest pat- 
tern in Damascus is not always desirable, as the 
•xoeeaive twisting necessary to make the fine pat- 
tern often weakens the fibre of the metal. 

Freeing Gun Barrels.— It is often desired to free 
m barrel at the muzzle, or at both breech and muz- 
zle ; and the amount to be removed is so very little 
that it is hazardous to insert the boring bit for fear 
of removing too much. It is easily accomplished in 
this manner: Select a straight wood rod that does 
not quite fiD the bore of the gun and saw a slit with 
a fine saw at one end, for about three or four inches, 
and parallel with the length of the rod. Cut strips 
of fine emery paper, or emery cloth, the width of 
which should be the same a a the length of the slot, 
insert one end in the slot and wrap tho projecting 
part around the rod. introduce this end into tho bar- 
rel and work it up and down, if it be desired to fin- 
ish tne barrel that way, or turn it around by means 
of a bit stock or lathe if the finish is to be thus done 
Many gunsmiths cast soft lead at the end of a rod , 
using the muzzle of the gun as a size mould, and 
after removing from the barrel, apply oil and fine 
emery, and with this work the inside of the barrel. 

Another Method . — There is another plan. Make a 
rod of soft pine wood thftt almost fiUg the bore and 
make a small hole, say about one eighth of an rnch 
diameter at the point where the saw kerf is to termi- 
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nate. Cover this portion of the rod with good glue, 
mode thin, and then roll it in the emery, the same 
aa making an emery wheel or a buff-stick. When 
dry use it in the same way aa the other forms of rod. 
When desired to increase the size, which will be 
necessary, a thin wedge can be inserted in the saw- 
kerf and pressed deeper in as the bore increases, or 
near as the rod diminishes its size. By wrapping 
the rod with fine twine where the hole is made 
there will be no danger of splitting the rod when the 
wedge is pushed in. The same form of wedgo can 
be used in the rod first described, and at the same 
time the wedge will help keep the emery cloth or 
paper in place. The cut. Fig. 28, shows the rod as 
ready to receive the coating of emery. 

JPinishing Muzzles of Qun-Barrels.— To shorten a 
barrel, the general custom is to cut it off with a 
three-square file, by filing a groove around it, or 
else saw it off with a hack-saw ; the latter method 
being preferable, as by sawing completely through 
the barrel the piece is removed with no temptation 
to sever it by bending, as is often the case when cut- 
ting off with a file. 

After the piece is removed use a tool like the one 
fthown in Fig. 29, to square up the end. This tool 
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hae a cutting part an inch in diameter and about. an 
inch long. It is turned smaller back of the cutting 
portion, to make it lighter or better to tiandle. A 
hole, three-eighths of an inch diameter, is made cen- 
trally in the cutting end, and in this hole are inserted 
iron or brass plugB made to fit, and the other end of 
a sire to fit the bore of different guns. After the bar- 
rel is squared up, bevel the inner edge of the muz- 
zle with the tool, Fig. 30, which is nothing more 
than a common “roee-head,” and is made with sim- 
ilarly formed cutting teeth. About 6ixtoen teeth 
arc sufficient for these tools. The roee head tool has 
the cutting end about an inch diameter and nearly 
the same length, one-half the length being taken up 
by the pointed cutting end. 

Old Mtihod of Straightening Barrels.— The old- 
time method of straightening a gun-barrel was by 
means of a fine thread of black silk or a hair, wl 
was passed through the bore of the barrel, 
line was drawn tight by being stretched from 
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ends of a rod of wood or spring steel, the elasticity 
of which kept it taut, and the workman looking 
through turned the barrel round so as to bring the 
thread of hair into coincidence successively with ev- 
ery portion of the inner surface. If there existed any Fra 



concavity in any part of this surface, the thread 
would show it by the distance which would there 
appear between the thread itself and its reflection 
in the metal. 

The New Method. — There is another process of 
straightening barrels which was explained by a 
writer in a scientific paper a few years ago, which 
is termed 44 straightening by the shade, ” and by this 
method barrels can be straightened with a greater 
degree of precision than by any other known pro- 
cess. The principle is something like this : If we 
examine a plane mirror for the purpose of ascertain- 
ing whether its reflecting surface is a true plane, we 
cause objects to be reflected from it to the eye at 
omall angles of incidence. If under thebe circum- 
staucescvery part of the mirror gives an image true 
to nature, he pronounces it perfect ; for the slight- 
est deviation from a true plane would cause a mani- 
fest distortion of the image. In the process of 
straightening barrels by the shade, crooks in the hore 
are detected upon the same principle. The internal 
surface of the barrel is a mirror, and whatever 
objects are reflected to the eye from any portion of 
it that lies beyond a certain distance, will be reflected 
under very small augles of incidence. As the in 
tenor surface of the barrel is Dot a piano mirror, the 
reflected linage will not be true to nature. If the 
bore be straight, the image will have a normal dis- 
tortion, which is due to the transverse or cylindrical 
curvature of the mirror ; while if there be longi- 
tudinal flexures or crooks, there will be an abnormal 
rdatortion of the image, which will reveal the defect 
When the eye looks into a gun barrel the interior 
surface appeal's to bo spread out into a plane circular 
disk, as far from the eye as the other end of the barrel 
Through the centre of this disk is a circular on 
fice. and surrounding this at equal distances from it 
and from each other, respectively, are several well 
defined concentric circles, dividing the disk into as 
|<* many bnght concentric rings, each of an apparent 

breadth, precisely equal to the diameter of the cen- 

iral orifice which is the other end of 
the bore as seen by direct vision. The 
several concentric circles aro so many 
images of the end of the boro reflected 
to the eye from different points along 
its length. The first of these circles, 
or that nearest the central orifice, is 
an image formed by light or.ce re- 
flected. The second, third, fourth, etc., 
respectively, are images formed by 
light reflected two, three, four, times, 
etc. In order to see how these images 
are formed, and to find their respective 
points of location in the bore, consider 
that a ray of light from each point in 
the end of the calibre, as shown at a, 
Fig. 31, may pass to same point b, on 
the other side of the bore, and be thence 
reflected to the eye, thus forming ut 6, 
an image at the end of the bore, of one 
reflection. Another ray from the same 
point may pursue the route a, c, d t c, 
un n forming an image at d of two reflec- 
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tiona. Another ray may take the 
route, a, f g, h. e, forming an image at 
k by three reflections, and so on for the 
other images since in the formation of 
each of these images, respectively, the 
angles of incidence and reflection are 
equal, it follows that the focus, or 
point of place of the image 6, formed by one re- 
flection of light, is at one-third of tho disLaace 
from the eye to the further end of the bore; that 
formed by two reflections d, is one-fifth; that by 
three reflections is one-seventh, and the succeeding 
ones, one-ninth, one eleventh, etc., of the same dis- 
tance. 

Therefore, it will be observed that alt these images 
are located within the third part of the length of the 
bore nearest to the eye. Consequently ihere are two- 
thirds of the entire length of the bore in which none 
of these images appear. It is to this part of the bore, 
only that the workman directs his attention, for it is 
here only that he can cause the “ shade ” to appear 
which discloses tho crooks in the bore if any exist. 
When this part is straightened, he inverts the barrel 
and works from tho other end. 

The practical application .if the process is made in 
this manner: the workman has a revt, generally 
consisting of an upright strip of board of convenient 
height with a V cut in its upper end for conveni- 
once in resting tho barrel in case of rotating it. 
Across a window opposite, at almost any distance, 
say about ten or twelve feet, 13 nailed horizontally’ 
a strip of hoard like a common lath, as the horizontal 
bar of the window sashes where they come together 
at the middle of the window (provided there be up- 
per and lower 6a3hes) will answer nearly as good a 
purpose. Now place one end of the barrel in the V 
of the re*t, look into the bore, directing the eye to 
the lower aide of it and to tho point just beyond the 
image b ; gradually depress the end hivd in the hard. 
brmgingUie direction nearer and nearer to tho hor- 
izontal strip, or the sash bar as the case 
rcay be, and a dark shade is soon .seen as 
shown at m, Pig. 32. This is the reflect*! 
image of the horizontal strip, or srusli 
bar, the curved part of the outline being 
the image of tho otraight-fdge. Depress 
the end more and more and the shade 
lengthens to n, o, p x etc. If the boro lie 
perfectly straight, tho shade will alwavs 
maintain a true and symmetrica] para- 
bolir form, growing more and more 
pointed at its apex, until it reaches the 
1 further end of the bore. But if there he 
even the slightest floxure or crook in the 
bore the parabolic figure of the shade will 
be distorted. If a distortion be discov- 
ered. the harml is tdo«dy resolved about 
its axis as it is retained in the rest ; at 
i.Hp i lme slightly elevating and de- 
pressing the end held in the hands, until 
tho ohodc assumes a form in which the 
two sides near the apex are equally drawn 
iu toward each other as shown at q. If 
the crook be considerable the two side 3 
^ ^ may be dr * wn Qwte together, cutting off 

Prom* m., a Portion o: the shade of the apex as 3t r. 
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This tells that there is a crook at q , and 
also tells that the bore is concave downward at that 
point. It will require some experience to tell how 
far that point is from the eye, but when that is 
learned, tho fore finger placed upon this point on the 
under side of the barrel tells where the blow must 
be given to straighten it as it ought to be. 

Another Mettuxi — Another method to ascertain if 
.1 barrel be straight, is to insert a slip of card into 
the muzzle of the gun and then look through the 
bore to the light. If the slip of card he properly 
placed tho “shade" can readily be seen. The card 
slip need rot be more than one-quarter of an inchin 
width and in length to just fit the muzzle so that it 
will be retained in place. Tr. must bo placed with 
ihe edge of the card toward the eve. 

Pitting Bare!* Together.— When selecting a pair 
of gun barrels, preparatory to joining them for the 
purpose of making a double barreled gun, it is nec- 
essary to ascertain if tile barrels be of the same 
longth. and have the sarm* size at bree'h and muzzle, 
ana aUo at points between tho breech and muzzle. 

Nearly all shot-gun barrels are ground, or made some 
smaller at the centre of their length than at other 
portions. Any one who is not conversant with this 
may be somewhat surprised nn placing a straight- 
edge along tho side of a barrel. a common musket 
U.iTel. for instance. Place the straight-edge on the 
lop or bottom side, as tho right and left hand sides 
are flattened, near the breech, and. of course, on 
these s.dos (he hollowing of the .*ontro is not so 
readily olwerveri. 

As the musket barrel haF hoeu mentioned, it may 
bo inferred that two of these barrel* are to be joined 
together. The first step is to cut them off at cither 
end. to make them of tho length desired, for as 
issued from the armories for army use. the barrels 
are too long to make a gun to bo handled with case 
and convenience. If they arc rut down to the 

length of thirty or thirty two inches they will be 

ong enough for sporting purposes. According to 
the weight of gun desired, cut from either end: cut 
off the breech if a light gun is wanted, or cut off the 
muzzle to make a heavy gun. 

The fli^t step after cutting off and truing up the 
ends of the barrels, is to select the two sides to be 
joined together and file these tw o sides flat, more at 
the breech and less at the muzzle, until tho smaller 
mametere at the middle just touch each other, with- 
out oeing so filed. 

When you have in this way both barrels flattened 
as nearly alike as possible and as straight as can be 
done by testing with a straight edge, lay both barrels 
on a lord surtace, and see that the flattened places 
touch each other true and evenly. To know if the 
Rattem, g has ton done parallel with the outside 
flats at the breech (supposing these to be left on the 
Irarrels) place a small square on the same surface on 
which the barrels are laid, letting the upright arm 
ot the square just touch the outside Hat. If the 
square touch the flat alike from top to bottom, thon 
tne flats are parallel, but if there be an open space to 
be seen, then file away the flat to be joined until the 
square indicate? that both inner and outer flats are 
jerallel. Be particular in regard to this, as it is 




POOR MAN'S JAMES BOND Vol . 3 



359 



GUNSMITH’S MANUAL 



easier to correct the inner flattened surface than to 
make parallel the outer one. 

If the same amount bo taken from the breech a a 
from tho muzzle, the point of divergence w ill nol bo 
sufficient for accurate shooting. More must betaken 
ih«s breech to allow of this divergence to be 
extended a greater distance. The flattening at the 
muzzle does not require to be very great, vet must 
be done to some extent; hut, as before remarked, 
this will depend upon the smallness or size of the 
middle portions of the barrel. 

Tt is very doubtful if any two gunsmiths will agree 
as to the inclination of a pair of barrels. Perhaps 
it would be almost foolishness to insist on any defi- 
nite or certain inclination, so that the converg.ng 
lines would come to a point. As an instance, let the 
point of divergence he two and a half yards, it fol- 
lows that at forty yards tho right barrel, i: the guu 
were rigidly held as if fixed in a vice, would throw 
its charge about six inches to the left of the mark, 
and the left barrel, vtce versa. 

Let it ho supposed that two barrels are each thirty- 
two inches in length and one-sixteenth inch thick at 
tho muzzle and three-sixteenths thick at the breech, 
it requires the difference four-sixteenths be multi- 
plied by the times the length of the barrels are con- 
tained in the forty yards, this being forty-five, to as- 
certain what distance the point of the dillerent l.nes 
are from each other. In this case it is eleven and 
one-quarter ini hes, or five inches and fivo-cighths of 
an inch from the centre or line of sight. It may be 
remarked that if the point of convergence bo forty 
yards it will bo productive of as good results, per- 
haps, as any other. 

Joinituj Bur rein Together.— After tho barrels are 
fitted together so tliat they an; parallel, touching 
each othor their entire length and equally in a ver- 
tical line, the next thing in order is to fit the top and 
bottom rib8. Fit the lower thimble or pipe through 
which the cross-bolt goes and cut the under rib to 
fit both above and below it, as this thirnble »s 
soldered direct to the barrels, not :o the rib. Mark 
along the sides of the ribs with a shurp scriber, so 
as to leave a distinct line on the barrels to indicate 
their location. File bright and smooth the parts of 
the pipe and ribs whore they are to be joined to the 
han-els and tin with good soft solder. Also tin the 
harrels when? they are to he joined, and where the 
ribs come in contact. This is easily done by U3ing a 
clear charcoal lire and heating the barrels and rihs 
quite slowly. Use muriate of zinc for flux, and 
apply the solder with a common soldering copper. 
If the copper lie quite heavy and well heated the 
ribs can be tinned from the heat of the ccp|>er, as 
there is no need >»f putting these parts in the fire. 
If the barrels be properly hrated and the solder 
beater, out thin on an anvil, it may be rui-bed on 
the barrels without the aid o: the copper. Wheu it 
melts and flows, wipe off the surplus with a woolen 
rag which has been slightly iruiistc-ned with oil. 

When the barrels and other parts are nicely 
tinned, let them cool, and then fasten them in place 
in tlie manner they are to remain with binding- 
wire. Put a rod of iron through the lower thimble, 
and also through the upper thimbles, if they are to 



be fastened at this time. The reason nf putting in 
this rod is twofoid: it serves to keep the thimbles 
straight with the bar rele, so as to properly receive the 
ramrod, and at the same time tends to hold tho un- 
der rib firmly in place. 

Before fastening the parts with binding wire, fill 
the space bet ween the top nb and barrels with small 
pieces of solder, or what is better, a Bmall rod of 
eokler like a wire, but not large enough to interfere 
with the rib fitting dose to the barrels. 

Soldering Barrels Together. — Now begin to care- 
fully heat thB work, commencing at the breech, and 
when sufficiently hot, don’t heat too fast nor too 
hot, apply solder, using the muriate of zinc as a 
flux, to the joinings of the riba and barrels. If the 
solder be hammered quite thin it will be readily 
melted by the heat of the barrels, and will be 
“sucked in" until the space between the different 
pieces is completely filled. Proceed carefully in this 
way until the entire length of the barrels is gone 
over. Turn the work often in the fire, so that all 
portions are evenly heated. At the muzzle fit and 
insert a small piece to fill the interstice between the 
barrel- and the tup rib. 

It is necessary that all the space between the top 
rib and the barrels he completely filled with solder, 
or rust will form there, which will prove of serious 
detriment to the barrels, and in timework under the 
ribs, throwing them from the barrels if even a little 
torsion or springing of tho barrels should ever take 
place. 

During tho progreM of soldering, seo that I he 
parts are kept pressed close together, and that they 
do not spring away from each other by their expan- 
sion during heating. A small iron clamp screw 
placed at the broeoh and also one at the muzzle, is 
very convenient, as by tightening the screw there is 
less danger of the parts springing apaa t. W hen tho 
breech is soldered and somewhat cooled, the clamp 
there placed can be removed. These clamps, inado 
of malleable iron, ran be obtained at the liardware 
Stores. 

When the work is soldereJ and is cool, wash it 
well with warm water, using a stiff brush to remove 
dirt and all traces of the acid flux that may remain 
on the work. With a chisel or scraper remove all 
superfluous solder and brighten the work with 
emery cloth or paper of different grades. Begin 
with the coarser and finishing with the fine or with 
flour and emery. 

TVhy not Bmze Barrels f — It was formerly the 
practice to braze barrels together, with spelter solder, 
at the breech or at both breech and muzzle, but good 
workmen condemn the practice, as heating the bar 
rels to a high heat in order to melt this solder somo- 
what diminishes Lhe strength of the metal, and as it 
is also necessary to again clean and brighten the 
w'ork after brazing, and to perfectly brighten the 
flats where they lie together is not so easy a matter. 
In tho life of the gun, it was found to bo of no real 
benefit to thus braze them, as the parts wore securely 
held in place if well soldered with soft, solder, and 
of late years but very few barrels have been thus 
brazed. 

Select solder of good quality, put the work well 
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together, and the barrels will remain firmly and 
rigidly in place, and will not be separated except by 
unfair means. 

PercuMioninQ. —The term Percu»ioiiing is used 
to designate the operations of drilling, and finishing 
the cone or nipple seat, lapping, putting in the tube 
or cone (by some called nipple) and otherwise finish- 
ing up the parts bearing relationship to the cone 
seat. 

The first operation, after ascertaining the locality 
where to drill the hole for the nipple, is to drill this 
hole. If a double gun the nipples muit be inserted 
as near the centre of the breech as possible to get 
them and have a direct communication, with no un- 
necessary angles in the passage-way of the flame 
of the cap to the powder in the chamber. From 
the bottom of the hole drilled for the nipple a small 
vent, as small as can conveniently bo made, must or 
ought to communicate directly to the powder cham 
ber. The nipple ought to be seated or screwed to 
the bottom of the hole and the vent be an unbroken 
continuation of the opening through the nipple. 
Let thoro be no chamber or reservoir between the 
bottom end of the nipple and the bottom of the hole 
m which it is screwed. 

But to return bo the drilling. From the axial or 
central line of the barrel, this hole muet be drilled 
at an angle of forty -five degrees so that the nipple 
when inserted shall stand at that angle. In the cut 
Fig. 98, a represent* the central line of the barrels, b 
a line at right angles to this, and c the angle of forty - 
five degrees. If the workman have no lathe and is 
necessitated to use a bit stock or breast drill, a piece 
of iron can bo fitted to by upon the barrels with one 
end elevated three or four inches with the end turned 
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at an angle in a hole drilled in this end to receive the 
drill, which should fill the hole. By damping this 
upon the barrels, inserting the drill in the hole and 
having a prick mark where the hole is to be made 
for the nipple, it forme a reliable guide to insure the 
correctness of the hole, and also to get any number 
of holre alike To insure tho hole to be tapped or 
threaded property the guide can be kept in position 
and tho hole tapped alter being cupped to form the 
seat. 

If a lathe be used to drill the hole, a piece of wood 
or an iron forging can be fitted to the spindle against 
which the work is held and when made of the proper 
angle and the barrel confined upon it to drill the hole, 
no guide is necessary, aa the drill being held in the 
spindle and the spindle running in its bearings ope 
rates upon the same principle as the guide clamped 
upon the barrels. An upright drill con be fitted 
with a forging or casting to hold the barrels in the 
same manner. 

The size of hole to be drilled ought to be that of 
the smaller sized nipples, as in time frequent re-tap 
pings to insert new nippies will enlarge the hole. 



Perhaps a broken nipple may necessitate drilling or 
cutting out and the thread may be injured some- 
what. so that it may have to be bored out and a new 
thread made to receive a larger nipple. 

After the hole ia drtlied it is cupped or a seat 
formed for the shoulders of tho nipple to rest upon. 
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This is done with the tool shown in Fig. 34 The 
guide is used to get the proper angle of this seat, the 
same as in drilling. The stem Qt the end of tho cut- 
ting portion of the tool, enters and fills the hole 
drilled, which insures the conect formation of the 
seat. The tap is held in the guide in the same man- 
ner and it follows that the thread has been made at 
the same angle that the hole was drilled. 

Finishing yippic Seat. —The filing and finishing 
of the nipple seat is one in which tastes differ or the 
price of the work may demand. This hint may be 
given, the seating tool mu6t cut a seat largo enough 
to receive the nipple and in filing keep this seal full 
size, taking care not to allow the file to take away 
or reduce any portion of it. A study of this |»or- 
tion of different guns that may corao under the ob- 
servation of the workman is tho boat guide for form- 
ing And shaping these* parts. Tho first effort may 
be to form a nipple seat from a pi'vc of hard wood 
shaped like (lie barrel with iU lump, using tho drill, 
tho seating tool and even the tap, then finish up 
with files, as if it were iron, and insert th© nipple. 
Better lo lorrcot a fault in a “ sham " of wood than 
spoil a good barrel breech. 

Ths Vent, in Percussion Qun BurrtJs.— When the 
old flint lock was pushed lo one aido by the introduc- 
tion of the percussion principle, it was thought by 
many that there wns a difference in shooting and 
that tl»e fiint lock shot “ smoother " than its substi- 
tute. In thr percussion gun there was thought to be 
more recoil than in the other form of gun. It was 
supposed that the- hermetically closing of the breech, 
as Uio firing took place, was the cause of this, and to 
remedy the matter a small vent was drilled near lira 
locality of the vent or ml toudi-hole" of the old time 
arm. A few guivjmiths and many users of arms 
cling to the vent and could “ not do without it." 
Some claim that this vent is of use, as it enables air 
to circulate through the barrel . after the ignition of 
the chaigv. While both those theories are doubted 
by others, one thing is quite certain, it increases the 
certainty and also aids the rapid ignition of the 
charge, as tho uir contained among the powder and 
held there in a more or less state of procure, being 

eo forced and hold by the wadding, retards in some 
measure the entrance of the fire from the percus- 
sion cap. The vent allows this confined air to escape, 
and that is the only real and apparent good that can 
be accredited to it. In making these vents make 
them very email, and in no instance let them exceed 
a thirty -second of an inch. To prevent their bring 
closed by rust or the debris of burnt powder, drill a 
larger hole, tap a thread in it and screw in a diver 
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wire and then drill the vent through the wire after it 
has been finished to conform to the shape of the 
parts adjacent. 

The Patent Breech.— 'The patent breech has been 
the subject of much discussion and much experi- 
menting, some experts claiming one form to be su- 
perior to others, and then again there are tliose who 
set the patent breech aside and claim that the old 
flat-faced breech-pin is as good as any ever yet made. 
The formation of the base of the breech-loading 
shell has been called up as evidence in favor of the 
latter claim. The two forms are called in question, 
and then the query is made, " Docs not the breech- 
loader shoot better or as well as the paicnt- 
brecched muzzle -load erf But the patent breech is 
in favor with the mass of those who use the muzzle- 
loader, and no doubt has its advantages. The at- 
tempt has been inode to form the interior base of a 
cartridge for breech -loaders upon the luodei of the 
interior of a patent breech, but thus far has not 
come into very extensive use. 

form of the Chamber or Cup.— While many forms 
of the chamber or cup of the patent breech are in 
use, tho most simple form, and the one easiest to 
make, is that of an inverted elliptical cone. This 
form may be represented by tho shape of an acorn 
if it w ere cut off even with the top of tho cup. The 
shape is also one tliat will not weaken the hree.-h 
uor affect tho strength of the thread where it enters 
the barrel. The tool to shape it is easy to make. 
Turn a piece of steel the exact shape the "cup” is to 
be and then make a cutting tool of it by filing a 
groove on two aides, exactly like a flat drill of the 
required elliptical form, but with a “bulge” or 
cheek left on each side, and then file a grome mid- 
way in this cheek from point to base, and make it so 
as to form two cutting edges on each Bide of the cut 
first made. Bach prominent part must be formed 
into cutting edges, like the cutting edges of a coni- 
cal-shaped cherry to cut out bullet moulds. The 
cut, of bullet cherry, Fig. 71, Chapter XXVI 1, 
shows tho way to make this tool. 

With this form of " cup " there is great solidity 
of brooch, and there need be but little fear of miss- 
fire or hang-fire in shooting, if the gun be properly 
loaded. 

CHAPTER XVII 

Tools fob Bincnmo Oumt 

Brooch in x Rnuiwra 

Brecchlnjr Taps 

Breech Pic Fcroien 

CHAPTER XV1L 

TOOTS FOR BREECHING GUNS. 

Breeching Reamers. — Tho form of breeching 
reamers is shown in Fig. 35. The extension is sup- 
posed to till the bore of the gun, and when it does 
so the tool will make a cut tliat is straight and true. 
When this extension docs not fill, then slip a brass 
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ferrule or a piece of tubing on it, or it may be even 
wrapped with a piece of card or strong paper, as 
mentioned in case of taps that have extensions 
smaller than the boro of the gun. 

The size of these reamers must be to suit the taps ; 
that is they must be of a size corresponding to Lhe 
tap if the thread were removed The length of 
tho extension mar be about an inch, and the cut- 
ting portion of a length to correspond to the length 
of the breech pins, for when using them where the 
reamer has entered the barrel until it is flush or 
ev*n with the length of the cutting part, it is evi- 
dent that it has penetrated as far as it ought to go. 

Be careful to keep the reamer well oiled when using 
it to ream out a breech. 

In making these reamers, turn them to the size 
and shape, and then file four Bpira.1 flutes, equi dis- 
tant from each other, with a small round file, but 
remember to file them "right hand,” like a right 
hand screw thread. About a quarter's turn in the 
length is sufficient. The end whore tho cutting is 
done must be “ cut back " between each flute, so a * 
to make a cutting edge, or lip. The flutes serve to 
carry the chips away from the work, and prevent 
clogging Above tho end of tho cutting portion, Uio 
reamer may be turned down to a sice a little larger 
than the extension, and it will be then a very easy 
matter to nicely cut the ftutea with a round file, as 
directed. 

Breeching Taps. — The usual diametors of rifle 
breech pins are three eighths, one -half, and five- 
eighths of an inch ; of Bhot guns throo quarters and 
seven-eighths of an inch. The thread of the rifle is 
generally fourteen to the inch, and the shot gun 
sixteen to the inch. The breech pins of military 
arms vary. Some are made with coarse thread and 
some with fine thread, ranging from ten to eighteen 
threads per inch. There is no arbitrary rule for 
breeching guns, and excepting English mad© guns, 
almost every conceivable size and thread may ne 
found in guns that are brought in to be repaired. 

In rifle and shot guns the fourteen and sixteen 
thread will be found to predominate. In uubreech- 
in g guns that have been made by “ experts ■’ of 
some country town, who built the arms " to order,” 
or in overhauling guns that have been repaired at 
the same kind of establishments, it will not bo un- 
common to find threads in the barrels that have 
been cut with a blacksmith’s taper tap, and tho pin 
tapered to suit the thread bo formed. It will be 
nothing uncommon to find a breech that is made to 
one side of the bore, or made with a crooked thread. 

If tapped with the taper Up, the thread may be 
found to be ten or twelve to the inch, according aa 
a tap to fit the breech could be found. 

Let the workman discard all such ways of breech- 
ing guns. Let him procure a set of taps of the sizes 
and threads as noticed at the beginning of thb arli- 
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cle, and "stick to these sizes.” If the thread in a 
gun be worn, and the pin be loose or leak fire, then 
ream out the old thread, cut it anew, and put in a 
new pin. 
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Breeching tape should be made in pairs, one ta- 
pered a little and its mate made straight and with a 
full thread, so as to cut full at the bottom where the 
thread terminates. If the first tap be not tapered a 
little, the thread should be nearly all removed at the 
end, and gradually increased for five or six threads, 
when it will bo of full size. A siem or projection is 
made as shown in the cut, Fig. 36, which enters and 
Jills the bore of the gun and so serves to insure a 
thread straight with the barrel. If the boro be 
larger than the extension, elip over it a piece of 
brass tube or a ferrule of some kind, until it fits a 
little snug in the boro. If but little be wanting to 
make the fit, a piece of writing paper or a bit of 
card may he wrapped around it. Old-fashioned 
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gunsmiths have been known tu wind bow around an 
extension to make a fit. 

The diameter of these extensions must be that of 
the smaller bored gun in which they will be used. 
The extension of the shot-gun tap may be about 
half inch diameter. The length of the extension 
may be aliout an inch for rides and an inch and a 
quarter for shot guns, the thread about an inch in 
length. Tli© whole length of rifle taps may be 
about three and a hulf inches, for shot guns about 
four inches. 

firccch Pin Formers .— These tools are made of 
steel and have holed drilled through them and 
cutting teeth formed on one end (as shown in Fig. 
37) In use it may bo held stationary, and the 
treech*pin turned in the hole until tho teeth form 
it to sizo and remove enough in length for the screw 
to be cut on the pin. Fight teeth are enough for 
the smaller sizes of these tools. If male with more 
toetli they arc consequently finer and shallower and 
do not operate so well, or cannot bo ground to an 
edge or sharpened wilh an oil stone if they become 
dull The sizes must correspond with tho sizo of 
the breech taps, or a little less than this Bize, as 
the dies used in cutting generally “ raise ” a thread 
a little larger than the work. The length of these 
tools may be about throe-fourths of aa inch or an 
inch, as may be best to make them. In use they can 
be held in a lathe chuck and the pin presented to 
them while running, or the operation may be re- 
versed, the pin being rotated and the cutter held 
stationary. If to be used by hand, hold them in a 
vise or clamp, or make a fixture to hold the pin, 
using a bit-stock for turning them for cutting. 

The advantage of these tools is that the work is 
done quick, tho body of the pin is of the same diam- 
eter, and the shoulder where it abuts against the 
barrel is true with the body; using a file for tho 
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work, it is difficult to produce these requirements, 

chapter xvm. 

Tool* rci Cimreranta Bruch Loadixq Rarbkt 

CHAPTER XVIH. 

When chambering barrels for breech-loaders, the 
utmost care should be observed to make the cham- 
ber exactly concentric with the bore, and have it 
smooth and well finished. Do not trust to a drill or 
a flat reamer ; neither will a half-round or a com- 
mon fluted reamer auswer the purpose. Take, for 
instance, a bore for a thirty- eight cartridge. Fig. 
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38 shows the tool for chambering, and Fig. 30 the 
tool for recessing for the head of tho cartridge. 
The diameter of the tool for chambering is thir- 
teen sixty -fourths The tool for recessing for the 
head is seven-sixteenths. Tho body of the cutting 
portion is about seven-eighths or an inch long. An 
extension is formed beyond the cutting part which 
must exactly fill the bore of the barrel and servos as 
a guide to insure the cutting pan making the cham 
her in proper relation to the bore. 

The neck or rccesa in front of the cutting part is 
for a three-fold purpose ; it forms a receptacle for 
the chips or cuttings, which otherwise would clog 
the tool as soon as the teeth were filled, and would 
pix.hably result in a rough surface by being forced 
between the wall of the chamber and the tool back 
"f the teeth ; it also serves to produce a better 
shaped tooth, which is don© with a fine cut three- 
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square file, and finally by the teeth being made be- 
low the surface of the extension a square cut is pro- 
duced with no feather edge where the chamber ter- 
minates. 

The cutting teeth of the chambering tool are made 
so as to produce a bevel at the end of the chamber, 
and by this means avoid shaving the hall, as would 
be the case if it passed over a sharp angle. The re- 
cessing tool is made square on the cutting end. 

For larger bores than a forty- Tour, the tools may 
be advantageously made a little different, as shown 
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in Fig. 40. The shank of the tool may be made of 
a cheaper grade of steel and the extension much 
smaller than the bore of the gun. At a, is shown a 
steel thimble that is turned to the proper size and 
has teeth cut on the end. This is tempered and is 
put on over the extension and held by a wire or pin 
passing through both thimble aud extension. At b 
is another thimble, made preferably of brass, that 
fits the bore. It can then be worked in the barrel 
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with less fear of scratching the barrel, as might be 
the case if it were of steel or iron. The space left 
between the brass thimble and the teeth forms a re- 
cess to receive the cuttings. The diameter of a 
twelve gauge chambering tool will be about, forty- 
nine sixty- fourths, and the diameter of the cham- 
bering tool will be about twenty-seven thirty -sec- 
onds. The length of the cutting thimbles can be 
about one inch. The brass thimbles about three- 
quarters of an inch. The cutting thimbles should 
rest against a shoulder, as at c. These thimbles 
should be fastened, a finish turned on the shanks on 
which they are to remain, after the shanks are 
turned, The brass thimbles are held by being 
driven on the extension, and should be turned up 
true after being driven in place. 

When making these took, form the cutter for the 
chamber about one-hundredth of an inch larger 
than the bore of the cartridge to allow for easy ex- 
traction. The brass thimbles ought to be of the size 
of the interior of the cartridge, which is supposed to 
be exactly the same aa the bore. Thu tool for recess- 
ing the head may be a trifle larger, say about a thir- 
ty second, than the diameter of the cartridge head. 
If it be made one-aixteenth larger it will not matter. 
Eight cutting teeth are enough for those tools. 

cnAPTtn xix. 

On Gun Rtm 

How to Btralghten & Rib 

How to FU 4iilb 

How to Fit t Ibb to an Octagon Darrel 

How to Soldar on * Rib. ... 

How to Rcaoldac Rib*. 

Haigtil of Rib* 

CHAPTER XIX. 

ON GUN RIBS. 

How to Straighten a Gun Rib.—Q un ribs, as re- 
ceived from the manufacturer or dealer, are more or 
less crooked and winding and must be made straight 
before being fastened to the gun barrel. Sometimes 
this straighteniug can be done with the hands alonp, 
by bending and twisting the rib. If there are short 
crooks, tho hammer must be used Select a hammer 
that has a flat pens and this penn must he “ across ’* 
or at right angles to the handle. See that the pene 
is not too sharp, but smooth and rounded at its edge. 
Place the rib to bo straightened on a piece of hard 
wood plank, or what is better, get a piece of two- 
inch plank about a foot wide and long enough to 
reach from the floor to a height a little above the 
work-bench, say about the height of the top of the 
vise. It may be held in an upright position by means 
of a screw passing through it into the benc h, or it 
can be so held by setting it on the floor and clamp- 
ing one side between the jaws of the vise. On this 
hold the rib, lengthwise with the end of the plank, 
and using the pene of the hammer, strike blows on 
the inner or curved side of the rib. Do not strike 
hard enough to dent or bruise the rib so as to show 
on the opposite side. By a little practice a rib can 
bo made very straight and true. 

How to Fit a Rib. —Sometimes one side of a rib is 

longer than the other. Fit it into a properly shaped 

groove in a piece of board, clamp it so as to hold 



firmly and file away the longer side so as to match 
the narrow one. The damps can he made of two 
pieces of wood placed on each side of the part to be 
filed, holding them and the rib with wood screws, the 
rib being moved along as a portion is filed. 

How to Fit a Rib to un Octagon Barrel .— To fit a 
rib to an octagon barrel, file the |>ortion where it 
comes in contact, square ..cross so as to have all the 
surface possible to touch the barrel. To fit it to a 
round barrel, tile lengthw ise with a half-round file, 
and so file that the outer edges will lit close, leaving 
the inner edges a little open, or not quite touching 
the barrel A half round file for fit ting ribs to round 
barrels should have the tang bent toward the flat 
side so that when the file handle is put on, it will 
not interfere with filing 

How to Solder on a Rib .— The inner edges of the 
rib must be filed bright and smooth, so must that 
portion where it touches tho barrel Bear in mind 
thats ‘.der will not adhere, unless the surface is made 
luiglit. Tliis being done wet a short length of the 
rib w ith soldering add, warm it to a proper heat in 
the forge fire, and with a common soldering copper, 
uiso properly heated, tin or cover the melted surface 
with solder. With tho acid wet another distance, say 
about three inches, heat and tin this, and so repeat 
until the entire length of the rib has been gone over. 
Be careful to have plonty of solder adhering to the 
inner sides. Also be very careful not to heat the rib 
.*> as to blue or blacken it, for when co done no 
solder will ail here, and the surface so made must 
be brightened up again before going any further 
with the tinning. 

The next thing to be done is to draw-filo the gun 
barrel whero the rib is to be fastened on, and care 
must bo taken to have the surface bright and clean, 
or tho soldor will not adhere. Placo the breech end 
of the barrel in a dean charcoal fno and carefully 
warm it sufficiently, wet with the arid, and with the 
soldering copper tin over where it was draw -filed. 

Two tests cau hr* applied to learn if the barrel he 
sufficiently heated. One is that when a drop of acid 
is put on it wiU “sizzle ” or boil ; tho other Lest is to 
hold it close to the cheek and if a warm “glow” of 
heat is felt from it, it is hot enough. 

When the surface is tinned, and before the barrel 
is cold enough so as to harden the solder, wipe oil 
the surplus with a rag, and if tho rag be slightly 
oiled, it will operate all the better. The solder used 
is common soft solder such as used by tinsmiths. 
Repeat tho process of heating and tinning three or 
four inches at a time, until tho entire length of the 
barrel has been gone over. Then, after it is cool, 
place the rib in position, confining it in place with 
binding wire, putting it round both rib and barrel, 
twisting the ends pretty firmly together. Fasten the 
rib in this way. at intervals of about, six inches, be- 
ing careful that the rib is held evenly, closely and 
firmly to the barrel. 

Now commencoat tho breech, heat both barrel and 
rib carefully, avoiding all smoke and soot, wetting 
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the joint on each side of the rib with the acid, touch- 
ing the part with solder taken up on the point of 
the heated soldering copper. The surplus solder on 
the inner surface of the rib will flow down to the 
joint, between the lib and the barrel, as it is heated, 
and by touching the joint with the copper charged 
with solder, the outer edges of tho joint will be com- 
pletely filled, and both barrel and rib be perfectly 
united. So continue until the rib is soldered ils en- 
tire length. When cool remove the binding wires, 
and wash thoroughly with warm water. This will 
remove tho acid, which would otherwise rust the 
bright surface. Wipe dry and if the work is to stand 
for any length of time, oil it lightly by rubbing it 
over with a rag that is moistened with oil. 

The best way to remove the surplus solder at the 
joints is by means of scrapers. Take an old fiat file, 
about six inches long, grind the teeth clean off on 
each sido for an inch or two at the end, and 3ls«> 
grind the end “square.” By using this tool in the 
same way that, a chisel is used, it is very effective. 
A scraper made of an old throe-square file with the 
teeth ground away at the end is also a good tool. 
Carefully remove .ill traces of soldor or it will show- 
after I be barrel has been used a little. If the work 
is to bo browned, the browning will not ‘‘take” 
where tha solder remains. 

How to Re-aoldcr Ribs.— It often happens that 
double guns are brought in that have the top rib 
loosened from the barrels at the breech, and some 
time^ the soldering of the barrels, also at the breech, 
has been broken, so that they are quite separated. 
The cause of this is generally an effort to remove 
the patent breeches by some one who has not the 
proper appliances for the work. The barrels be inf 
caught in a rise, and a monkey-wrench, or some 
similar kind of wrench, applied, and as the breeches 
fit very tight, perhaps being rusted somewhat, con- 
siderable force is applied, and the torsion or twisting 
bo occasioned starts and separates the parts as de- 
scribed. 

To re-unite these parts, remove the breeches, care- 
fully raise the rib as far as can be done without 
bending it, and hold it thus in place by inserting a 
slip of wood so as to retain it. Ub« a slim- pointed 
Scraper and scrape bright and clean the surface of 
the rib, and both barrels, where the rib comes in 
contact. Tin the parts with a heavy Boldering 
copper, but do not put them in the fire to heat 
them ; rely solely on the heat of the copper, talcing 
time to do the work. When nicely tinned, put the 
rib in place, confining it with binding wire, and 
finish the soldering in the forge fire, the same as 
when putting on now ribs. 

Before putting the rib in place, fill the space be 
tween the rib and barrels -pretty full of solder, cut 
in strips, like pieces of wire. If necessary, use the 
copper to assist the soldering, as they are being 
worked in the fire. 

A scraper for such work may be made of a am all 
tlirwe-square tile, say about four inches tong ; grind 
the sides so as to remove the teeth, and sharpen to 
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a point. 

As a precaution against starting the rib from the 
barrel by heating, put pieces of binding wire tightly 
around, both above and below, twisting them tightly. 

With this security there will be no harm done even 
if the solder be melted between rib and barrel, in 
proximity to the thimble. 

Height of Ribs.—TUo only way to ascertain the 
proper height of a gun rib, when put on the barrels, 
is to take the length of the barrels, and from this 
length make the calculation, as different lengths 
require some difference in height of rib. It is to be 
supposed that forty yards is the distance from tha 
shooter to the object fired at, and at this distance a 
heavy charge of shot will drop about twelve inches. 

As the sights on shot guns are fixed, it is necessary 
that the rib be so elevated as to compensate for this 
dropping of twelve inches. Of course a lighter 
charge of shot will not drop so much as the heavy 
one, but the calculation may be based on the heavy 
charge. 

To ascertain tho elevation at the breech, take the 
thickness of the breech and muzzle and multiply the 
difference by as many times as the length of the 
barrels is contained in the forty yards. This gives 
the elevation of the barrete without the rib, and the 
difference must be made out by elevating the rib. 

Many shooters complain that when their barrels 
havo been shortened the shooting is not the same, 
and they lay this fault to the barrels being cut 
shorter, when it is often duo to the difference of 
elevation from that they were accustomed to use. 
Suppose a pair of barrels were to be shortened, say, 
four inches, at the same elovation there will be 
more lengths in the forty yards, hence a difference 
in the sighting and consequently in the shooting. 

The calculation for the elevation of ribs is the 
same as that given for fitting barrels together, and 
the same principles there given will apply to this 
subject. 

chapter xx 

On TaiMBLca 

now to Make Thimble* 

How lo Put Thimblo* on Barrel*..... 

CHAPTER XX. 

OK TIIOIBLES. 

How to Make. Thimbles. — What is called a thimble 
by gunsmiths in tho jhorl tube, soldered, or other- 
wise attached to the gun barrel, which retains the 
ramrod in place when not In use. To make these 
thimble?, form them on a piece of steel about a foot 
long, turned tapering ; the large end being about 
nine-sixteenths, and the small end about five-six- 
teenths of an inch in diameter. This will answer 
for about all size3 of wooden rods oa they are pur- 
chased. These rods are generally, the largest of 
Lhtin, about five eighths of an inch diameter at the 
large end and about three- eighths at the small end. 

The thimbles may be made of brass, iron, or 
German silver, according to taste, but iron is gener- 
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move the acid flux, which would rust the work. A 
stiff brush is best to wash with. Scrape off the 
superfluous solder, rub the thimbles bright with 
emery-cloth, or let them remain the black color, as 
may be desired. 

CHAPTER XXL 

On Rznivo Got*. 

Itar<K\Aoc« of Rlfliac 

V B Rifling Machine* 

Old F**hiooed Rifling Machine# 

G*ia Twin Rifling Machine* 

Her. fling 



ally preferred. Take common sheet or Russia iron, 
the same as used for making stove-pipe. The best 
thickness is about twenty-two or twenty-three, by 
the English gauge. For convenience, get the sheet 
cut in strips from an inch to an inch and a-half in 
width — the tinsmith’s squaring shears being a ready 
means to cut up the sheet into strips. Generally 
make the upper thimble about an inch and a half 
long, and the lower or middle thimbles, be these one 
or two, a little narrower, say, about an inch. For 
permanency and looks a long thimble is preferable. 
Cub off pieces from tlio strips of sheet-iron, just 
long enough to go around the ramrod, then roll 
them up like a tube by bending them around a 
tapered steel rod, using a small hard wood mallet 
for the purpose, holding them in the vise to assist 
in the operation. 

For rifle rods, which are not tapered, the thimbles 
may be rolled up on a straight piece of steel, a trifle 
larger than the rod, so that the rod will slide easily 
within when put in place. Take pains in forming 
them, eo that the fold or joint will come evenly and 
squarely together. 

Haw to Put Thimbles on Barrels.— File bright 
and tin the thimbles where they are to be 
joined to the rib. Observe if the thimbles fit the 
rod properly by putting the rod in them and then 
inserting the rod in place in the gun stock. Mark 
the place on the rib or barrel where the thimbles are 
to be fastened, and remove both rod and thimbles 
from the gun. If to bo attached to a rib, file a spot 
the length of the thimbles where it was marked, 
and file it of a depth equal to the t hickness of the 
meial of which the thimble is mode. Too deep 
filing may cut through the rib, and too little filing 
will leave the thimble projecting above the rib, so 
that the rod will hit or rub as it is being pushed 
down in place. Also let the joint of the thimble 
come in the centre of the rib when it is soldered in 
place. Tin the places filed, by heating the barrel 
carefully over tho forge fire, using the soldering acid 
aa for tinning the thimbles. A common tinner’s 
soldering copper is best to apply the solder. 

When the barrel is cool enough to handle put the 
thimbles on the rod, and the rod in place as it is 
intended to be when finished. Confine the thimbles 
to the barrel with pieces of binding wire, using two 
pieces to a thimble, one ut each end. By putting 
the rod into the thimbles and confining them thus, 
there is no danger of their being 11 askew” after 
being fastened, and by putting on two wires there 
is less danger of their moving while being soldered 
to the barrel. 

Make a clear fire in the forge, using charcoal if it 
can be obtained, heat the barrel very carefully until 
small pieces of solder will be melted when placed on 
the inside of the thimble. Have the soldering 
copper heated, and by using it and applying the acid 
an even amount of the solder can be applied to the 
joint outside the thimble where it joins the barrel. 
When all are soldered let the barrel cool, remove 
the binding wires and wash with warm water to re- 



CHAPTER XXL 

ON RIFLING OF GUNS. 

Importance of Rifling . — In a rifie the grooving is 
of the utmost importance ; for velocity without 
accuracy is useless. To determine the best kind of 
groove has been, accordingly, the object of the most 
laborious investigations. The ball requires an initial 
rotary motion sufficient to keep it “ spinning" up 
to its range, and is found to gain in accuracy by in- 
creasing this rotary speed ; but if the pitch of the 
grooves be too great, the ball will refuse to follow 
them; but being driven across them, “ strips”— 
that is, the lead in the grooves is torn off, and the 
ball goes on without rotation. The English gun- 
smiths avoided the dilemma by giving the requisite 
pitch and making the grooves very deep, and even 
by having wings or lugs cast on the ball to keep it 
in the grooves— expedients which increase the fric- 
tion in the barrel and the resistance of the air enor- 
mously. 

The American gun-makers solved the problem by 
adopting the u gaining twist,” in which tho grooves 
start from the breech nearly parallel to the axis of 
the barrel, and gradually increase the spiral, until, 
at the muzzle, it has the pitch of one revolution in 
three to four ; the pitch being greater as the bore 
is less. This gives, as a result, safety from strip- 
ping, and n rapid revolution .it the exit, with com- 
paratively little friction and shallow groove marks on 
the ball, accomplishing what is demanded of a rifled 
barrel, to a degree that no other combination of 
groove and form of missile ever has. There is no 
way of rifling so secure as that in which the walls 
of the grooves arc parts of radii of the bore. They 
should be numerous, that the hold of the lands, 
or the projection left between the grooves, may 
divide the friction and resistance as much as pos- 
sible, and so permit tho grooves to be as shallow as 
may be. Fig. 41 represents grooves cut in this way, 
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but exaggerated to show more clearly their char- 
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acter. In the Kentucky rifle this law is followed, 
except that for convenience in rifling, the grooves 
are made of the same width at the bottom and top, 
as shown in Fig. 42, which is, for the grooves of the 
depth of which they are generally made, practically 
the same, the depth in the cut being two or three 
time6 that generally used. 

u. S. Rifling Machines.— 'The rifling machines 
in use by the U. S. Government at the Springfield 
Armory for cutting their grooved rifles may thus be 
described: The barrel is placed in a horizontal posi- 
tion in an iron frame, and held there very firmly. 
The grooves are made by three short steel cutters 
placed within three mortices, made to receive 
them, near the end of a steel tube which is 
moved through the bore of the barrel by slow 
rotary and progressive motion. The cutters are 
narrow pieces of steel having upon one aide three 
angular shaped teeth about ono-6ixteenth of an inch 
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in height, and of the width of the groove, ground to 
a very sharp edge at the top. It is these which pro- 
duce the rifling. The three cutters, when inserted 
in the tube, form upon their inner surface a small 
opening which decreases toward the inner end. Into 
this ia inserted a tapered steel rod, and is so con- 
trolled by a connecting cog wheel that thi9 rod is 
pushed, at every revolution, a little further into the 
tapered opening formed by the inner edges of the 
three cutters. The effect of this is to increase the 
pressure of tho cutters upon the inneT surface of the 
barrel, and thus gradually, at. each stroke of the 
machine, deepen the cuts as produced by the rifling. 
The rod makes about twelve revolutions in a minute 
and it occupies about thirty minutes to rifle a barrel. 

Old-Fashioned Rifling Machine .— But the gun- 
maker who builds rifles to order, and perhaps then 
but a single one at a time, uses quite a different ap- 
paratus for rifling, although the principle involved 
is the very same. Many of tho old gunsmiths made 
Lheir own rifling machines. The simplest form was 
a common joist, two inches thick and six inches 
wide. Tho length about twice that of any barrel to 
be rifled. At one end, on the narrow side, was 
fixed in two bearings, one at each end so as to turn 
freely, an old rifle barrel. At the other end of the 
timber, in a line with the barrel was fixed two 
standards in which to firmly fasten the barrel to be 
rifled. At the end of the old rifle barrel, and on 
the end nearest to the end of the timber was fixed 
a circular plate of iron, like a wheel which was 
made with divisions on its circumference, and had 
a catch which was fastened to the wood, and when 
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the end of this catch engaged one of tho divisions it 
would firmly hold the barrel in place. When this 
plate was turned the barrel also turned. Inside of 
this barrel was placed a rod of iron, around which 
was cast some 6oft metal, as babbit metal or old 
type metal, or even lead. This was done by putting 
the rod in the barrel and then pouring in the metal 
when melted. A handle, similar to an auger 
handle was fixed transversely to one end, but in 
such a manner as to tu n around freely on the rod. 

As the rod was pushed back and forth the soft metal 
followed the rifling grooves, and this caused a turn, 
first in one direction and then in another. By the 
rod being loose on the handle the hands were held 
in the same position. 

The rifling rod was attached to the opposite end 
of tho rod in the old barrel and carried a cutter let 
into a narrow groove made in the extreme end of 
the rifling rod. Very often these roda were made 
of wood like astraignt ramrod. It ia evident if a 
barrel bo placed in the clamps and the rifling rod 
bearing a suitable cutter he entered in the bore of 
the barrel and the rod thurst forward by pushing 
it with the handle, that a faint spiral like cut will be 
the result. When the cutter had done its work, or 
done all that it would cut, the plate was turned 
one division, rotating the old barrel with the rifling 
rod just that amount, the barrel to be rifled, of 
course, not being turned at all. Another cutting 
was doDe like the first one, then another, and so on 
until the complete circle of the divisions had been 
made, and a certain number of faint rifles made in 
the fixed barrel. The cutter was then removed 
from its slot, a slip of writing paper placed in the 
bottom of the slot and the cutter put in place and 
a repetition of the same operation gone over again, 
and then repeated until the rifling was of the de- 
sired depth. Oil was supplied to the centres while 
going back and forth in their work. 

Gain Twist Rifling Machine .— What is called 
a gain twist was made with a slightly different 
apparatus. What is termed a "lead” was fixed 
so as to revolve in standards, and at the same 
time be capable of being thrust forward and 
pulled back to its starting place. This lead car- 
ried at one end the rifling rod. At the opposite end 
the handle for operating it, was fixed. The lead was 
several inches in diameter and the holes in the 
standards that supported it of like diameter. One 
make of lead had a groove cut spiralling in its sur- 
face and exactly the same as the rifling to be made. 

In one of the standards a stud was fixed that entered 
the groove and compelled it to turn according aa the 
groove was made. The barrel to be rifled was fixed 
so as to turn as needed to make the different rifles 
or grooves. Another make of lead had a rib made 
of a strip of hard wood that was bent around the 
rod and was held in place by screws. This rib was 
the counterpart of the rifling and was received in a 
mortice cut for it in one of the standards, the 
management of the rifling rod being the same in all 
cases. 
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Re-ri fling . — One method of re-rifling is to make 
a rod with a mortice in one end to receive a rifling 
cutter or “ Baw ” as some term them, and fix at the 
other end a handle like an auger handle, bat so 
fixed that the rod will turn around freely no matter 
how the handle may be held. This rod is inserted 
in the barrel to be re-rifled and the cutter forced 
through one of the rifles, which must be deep enough 
to fore© it to follow its direction when pushed for- 
ward and pulled back until it would cut no more, it 
would be placed in another rifle and so continued 
until the circuit of the rifling is made. A slip of 
paper is then put under the cutter aud a repetition 
of the process made and continued until the rifles 
are cut as deep as desired. 

If it be feared that the rifles, opposite to those 
where the cutter is at work, will be injured by its 
bearing upon, them, a dove tailed groove is made 
across the rod opposite where the cutter is placed, 
and in this is fitted a slip of wood that is cut to fit 
the curvature of the base of the barrel. If a bit of 
half-round file or a cutter be made to be inserted in 
place of the slip of wood, the lands can be finished 
at the same time that the grooves are being cut 
deeper. 

When barrels are so worn that Lhe rifles have not 
depth enough to hold the tool described for re- rifling, 
another process must be resorted to. Make a rod 
of hard wood about six or seven inches long and so 
as to slide easily through the barrel. In one end of 
this fix the cutter. Around the other end cast lead 
or other soft metal so as to fill the rifles. It is evi- 
dent if this short rod he forced through the barrel 
by means of a longer ono, that it must turn with the 
rifling, being so forced to do by the soft raetal en- 
gaging the several rifles. Tho operation of working 
being the same as previously described. 

CHAPTER XXII. 

O* Ou* Loan 

QuiUiLy of Lock* 

The Back Action Lock 

Tba Bar Lock 

Side Action Lock 
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To Clean and Oil the Lock 

How to Put up a Lock - 

CHAPTER XXn. 

ON ODN LOCKS. 

Quality of Locks.— It is impossible to judge the 
quality of a gun lock by a mere examination, for if 
the metal be not the very best, and the workmanship 
be also good, some portions, as a spring, may grow 
weak and in an unguarded moment give way. If 
the mainspring be not thoroughly tempered it may 
break the first time it be used on a frosty morning. 
It is well to see if the attachment of the stirrup or 
swivel be well made and fitted, as this controls the 
movements and play of tho mainspring. The fitting 
of the sear spring on the sear is important. If too 
much cramped, it may give way; if not enough 
cramped, then it may grow weak and there will not 
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be that sharp, clear click that the admirer of a good 
lock likes to hear. 

On the hanging of the swivel or stirrup depends 
the smoothness of play of tho mainspring. On the 
placing of the hole for the scar pin depends the 
sweetness of the sear operating on the tumbler. 

On the pitching of the sear depends the outting of 
the notches of the tumbler, and on Lho formation 
of the first notch depends the liability of the lock 
catching at half cock when tho trigger is made to be 
easily pulled from the full cock notch. On the for- 
mation of tho half-cock notch depends tho safety of 
carrying tho arm at half-cock. 

The Burk Action Lock . — There are various forms 
of gun locks, and each form has its admirers. The 
back action shown in Fig. 43 admits of the arm 
being put together more strongly and securely than 
any other plan. Other advantages claimed for it 




are that the mainspring can l>e made longer and 
will therefore bo le^s liable to break, and by such 
length has a smoother working motion to the ham 
mer. As tho lock plate is almost entirely surrounded 
by lho wood of the stock, there is less liability of wet 
getting into the interior, and this may especially bo 
tho case as the* hand, in carrying the gun, covers 
some portion of tho lock. 

The Bar T/tck. - This lock, Fig. 44, is so called 
from a bar formed ut tliu brooch cucl of the barrel, 
and to this bar the lock is fitted The great advantage 
of this lock is that it admits of the stock to be so 
shaped that tho grasp of the hand naturally tight- 
ens aa the gun is raised to the shoulder The objec- 
tion raised by some to this lock is that it is more 
pervious to wet than the back action lock. 

This lock possesses the advantage of having an 
arm of the tumbler so made that by the swivel or 
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stirrup being hung upon that when the lock ia at full 
cock the weight of the spring force is lessened by 
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the arm acting as a lever to bring the moving fore© 
in the immediate vicinity of the axis on which the 
tumbler turns, and when the spring is bringing the 
hammer down oil the nipple, increasing that force 
by divergence. It is sometimes called the Full Bar 
Lock. 



Side Action Lock . — In Fig. 45 is shown another 
form of lock, commonly called a side action. The 
mechanism and arrangement is similar to the full 
bar, but it has a shoulder that fits up to the barrel. 
If the gun bo fitted with a plug or cylinder a suit- 
able half round recess is cut in this shoulder to 
receive the plug. 

Tht Wesley Bar . — The Wesley bar shown in Fig. 
46 differs from the common bar lock by being of dif- 
ferent shape at the fore end, and this end does not 
fit up to the barrel like the bar lock. By the wood 
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almost surrounding the plate, the interior is pretty 
well protected from wet. It has the same merit of 
the stock being so shaped as to tighten in the hand 
when raised to take sight. This lock has one objec- 
tion, the wood between the lock-plate and barrel has 
to be cut so thin that tho recoil of the gun is very 
apt to break and splinter it. 

Tht Central Lock .-— There ia a grade of guns made 
with locks enclosed in the breech, or a continuation 
of the breech, in the same manner as common 
revolvers and other pistol locks are made. A view 
of this lock is given in Fig. 47. The principle is 
much the same as the back action lock when the 
hammer is placed on one side os in the back action 
lock. One side of the frame has the same office as 
the lock plate, and the other side supports tho 
tumbler and other parts the same as tho bridle. The 
formation of the tumbler is such that no 9ear is 
necessary, the trigger bearing directly against it; 




the point of the trigger having the same office as 
the nose of the tumbler, a small spring keeping it to 
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place to catch in the tumbler notches. Generally 
this form of lock has the hammer placed directly in 
the central line of the bore of the barrel, and when 
so placed the lower end of the hammer has the Bame 
office as the tumbler and is shaped and has notches 
cut as in a aide lock tumbler. As this form of lock 
has few parts, and has a long feather-like main- 
spring, it i 8 easy and pleasant to operate. 

Cleaning Locks, etc .— While the gunsmith will be 
caDed upon to clean and repair various parte of fire- 
arms, the lock is the part with which he will have 
considerable to do. And, in most kind of guns, it 
is the most complicated part, and, consequently, the 
moBt difficult part 1 6 manage. Not a few gun- own- 
ers look upon it as a kind of mystery without the 
range of ordinary comprehension, hence they carry 
it to the 6hop, not only at the slightest indication of 
" something wrong,” but so often 
as it would seem to need thorough 
cleaning and oiling. This is all 
well enough, for the gun as much 
as anything comes dearly within 
the application of tho rule which 
admonishes that "a stitch in 
time Bavee nine.” All of which 
being the case, one of the earliest 
things that the gunsmith will be 
called upon to study will be 

How to Take Down a Lock.— 

Having removed the lock from 
the gun, set the hammer at full- 
cock. Apply the hand-vise, or 
mainspring damp, if ho has one, to the main- 
spring, having first placed a bit of chamois skin 
or felt between tho jaw's of the viao and tho 
spring to prevent bruising or scratching the 
(Kfinhed surface of the latter. Turn up the vise 
gently until tlve hammer fools loose. Now press 
upon the scar-spring and let down tho hammer. 

The mainspring is now entirely loose, and may be 
lifted out with the viso. This ends the complication 

of the lock ; it is now only a plain machine, with 
parts held into position by screws, which may be 
removed one at a time until every piece has been 
taken from tho plate. 

In taking down a lock the beginner should work 
slowly and cautiously, thinking in overy case before 
acting. His screwdriver should be pressed well- 
down in the notch of every screw- to prevent dam- 
age to the head, and if ho apprehends the slightest 
danger of getting 4 * things mixed, ” he shoold lay 
each screw and its piece in different places upon his 
bench. Of course, there will be no such necessity 
after a few locks have been taken down, but Buch a 
necessity might exist at the very beginning; at least 
there is no harm to grow out of taking what is 
known to be the safe Bide in every case. 

The directions given for taking down, refer to the 
common lock, while locks of some of the modern 
guns will be made on plans quite different. But the 
principle will be the same, and hence there is no 
reasonable demand for going into further detail. 
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The first object will be to get control of the main- 
spring so that it can be lifted out with ease. This 
attained, and all the rest of the work is easy 
enough. 

To Clean and Oil the Lock . — Botches usually wipe 
the old oil and dirt from the parts with a rag, put 
on fresh oil, and then put the lock together again. 
This is a poor way, for a portion of the old gtimmy 
oil will be left to combine with the new, thus soon 
m ak i n g it about as bad as the old. Every part 

should be thoroughly cleansed and dried before any 
now oil is used. First wipe the dirt and old oil off 
as thoroughly as possible with a pioce of cloth or 
felt, and then nib it over with powdered chalk or 
Spanish whiting. Next brush off and rub with a 
stiff brush such as is used by jewelers or watch- 
makers. This will remove all the old oil, after which 
the new oil may be applied. 

Cases may turn up in which the lock has been 
long neglected, and the oil and dirt have gummed 
together so badly as not to admit of wiping off. In 
such cases the parts should be soaked for a short 
time in kerosene or in benzine, which is still bettor. 
This will dissolve the gum and render it easy of re- 
moval. 

In oiling, only oil enough should be applied to 
lubricate the parte— there is much more danger of 
getting on too much oil than too little. It should 
be put on with a stubbed camel’s hair brush or pen- 
cil, as the painters call it, and with extreme lights 
ness. And there is but one kind of oil fit to be used 
on a lock, the very best “watchmaker’s oil” obtain- 
able. Such an oil is comparatively costly, but a 
single bottle, costing 25 cents, will oil hundreds of 
locks, hence the coet is really not entitled to consid 
eration, on account of its being so decidedly superior 
to any other oil in use. 

How to Put tip a Lock.— In taking down the lock 
the last thing removed was the sear-spring, per- 
haps— it is most convenient to make that the last 
thing. Now, in puttingup the lock, that is the first 
part to claim our attention. Screw the Bear spring 
into position, then tlu* scar ; next put in the tumb 
ler, and then put on tho bridle. Having this all 
rigid, Rcrow on tho hammer and let it down. Then 
tako the mainspring, clamped as it was at the tak- 
ing down, hook it on to tho swivel, and bring it up 
until the little Bteady-pin is in its hole in tho plate. 
Now unscrew the vise and the lock is ready for 
work. 

It will be necessary to always handle the main- 
spring with care. It is the first thing to come off in 
taking down, and tho last to go on in putting up the 
lock ; and the vise or clamp must be turned u|>on it 
only just enough to bring it loose, and no more. If 
more, it may be damaged, jiossibly broken. 

Handling the parts of a lock with chamois skin or 
pai*or, is a good idea, while brushing off the chalk 
and rubbing thorn clean with the brush, and it is 
also a good idea not to touch them with tho naked 
fingers afterwards. Few gunsmiths would be in- 
clined to tako this precaution, but it is worthy of 



consideration if one desires to be ranked among the 
very best and most careful of workmen; as handling 
with the naked fingere is apt to leave the parts in 
such a condition as will cause them to eventually 
rust, slightly at least 

CHAPTER xxm. 

O* Fr-mira Got Runout* 

To PH • Himnir on * Tumbler. 

Tbe Drift for Squaring the Hole. . 

A Tool for Flulnj Hammers 

CHAPTER XXIIT. 

ON FITTING GUN HAMMERS. 

To Fit a Hammer on a Tumbler.— To file the hole 
in a gun hammer so that it will rest firmly and 
evenly upon the squared end of tho tumbler, has 
tested the skill and patience of nearly every gun- 
smith. The usual practice is to drill a hole nearly 
the diameter of the square of the tumbler, then file 
bhi9 hole until it fits the square, and unless 8k ill and 
patience are brought into requisition, and a nice fit 
be the result, the hammer soon works loose, then 
needs refitting. The remedy then generally ib, re- 
move the hammer from the tumbler and close the 
hole a little by cutting around the squared opening, 
a little distance back from the edge, with a sharp 
cold chisel, thusthrowingsoipeof the metal inward, 
closing the hole a trifle. The hammer is then put 
upon the tumbler, and if it be a little tight is driven 
to place with a hammer. After some usage it be- 
comes loo*e again, and has to be again refitted. 

It is evident that unless what might be called a 
41 perfect fit” be made, that tho sudden arrest of the 
hammer upon the tulw or cone, as it descends by 
force of the mainspring, will cause some slight dis- 
placement of metal where the hammer and tumbler 
come in juxtaposition. A repetition of these sudden 
arrests increases the displacement, and often there 
is considerable looseness of the parts. 

Drift for Squaring the Hole. — The remedy for 

this is very simple, and can be performed with but 

little labor. After the hole in the hammer is drilled 

introduce the end of a square drift, and drive it 

steadily through with blows of a hammer. The 

drift will cut a dean hole, the exact counterpart of 

its form, and this hole will need no finishing, if the 

drift be properly made to insure its correctness as to 

being Bmooth and true. Bear in mind that while 

driving the drift, the work must rest evenly and 



.... Fiaosjc 48. 

sobdiy upon some firm support, but in such a way 
that the tool will easily pass through. The drift is 
shown in Fig. 48. In construction it is a rod of steel 
filed or so shaped that its tranverse section is of the 
precise form that the hole is to be made, and too 
great care cannot be taken to insure its being as cor- 
rect as possible. The entering end of the tool should 
be made round, and almost fill the hole as drilled in 
the hammer, and it should increase gradually in size 
until it arrives at the full proportions and then grad- 
ually decrease to the upper end, so that it will read- 
ily pass through the opening made by the larger 
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portion. On the sides of this tool are cut teeth that 
extend around it, being continued from side to side 
after the manner of a screw thread upon a boll. It 
will be observed by reference to the cut that the 
teeth commence on each side of the square and re- 
semble a four-threaded screw, with saw-shaped 
teeth, made upon a square rod. A hie is the most 
ready tool to cut these teeth. Forge the steel care- 
fully, temper equally, and do not leave too hard. 
When properly made it will last for an untold 
amount of work. 

The number of cuts or teeth to the inch may be 
about ten. There must be sufficient depth between 
the teeth to receive the cuttings, and they must be 
made strong enough to withstand the hammer 
blows. In driving use oil on the teeth, and be care- 
ful to keep it upright, so as to form a hole that will 
enable the gun-hammer to stand properly on the 
tumbler. 

If it be feared that there will be a variation of the 
hole from the “square,” turn the drift a quarter 
turn after the first driving and drive again ; then 
turn another quarter and drive the third time, and 
so on of the fourth. 

The drift may be made of almost any shape, and 
will produce holes of irregular form as readily as 
square ones. Another example is the mortice in the 
loop attached under gun barrels, through which the 
bolt passes, and also the same size mortice or slot in 
escutcheons, which are let into the stock, through 
which the same bolt passes. The holes in small 
wlid wrenches to receive square or six-sided nuts 
can be readily and easily made in the same manner. 

A Tool for Fitting Hammers to Qun Locks.— The 
usual practice in fitting hammers to gun locks is to 
measure with the dividers the distance from the 
centre of the tumbler, where it projects beyond the 
lock-plate, to the centre of the tube or cone, and so 

get the length of the hammer ; then drill the hole in 

the hammer, square this 
hole by the rule of ' ‘ guess, r 
and die until it fits upon 
the square of the tumbler. 

A simple tool can be 
made by any gunsmith, 
that will greatly facilitate 
his operations in fitting 
hammers. The accompa- 
nying cut (Fig. 4!>) shows 
this tool in full size. It is 
made of iron or steel, one- 
eighth of an inch thick. 
The body. A, of the tool is 
one- naif inch wide, and has 
a slot, a, three-sixteenths 
of an inch wide and one 
inch long. The curved slot, 
b, ia the same width, and embraces about one- 
fourth of a circle. The nose-piece, B, is shaped 
like the top portion of a hammer, and is held to 
the body, A, by a screw, c, and to insure its mov- 
ing in a line, and being held properly in the slot, a, 




there is a small stud, d. that fills the slot In the 
lower curved portion of the body, which is seven- 
eighths of an inch in diameter, there is a five-eighthR 
hole, which receives the round portion of the piece, 
C. This piece has an extension, as shown by the 
dotted lines, and is held to A by a sciew, c. The 
square hole in this piece is intended to fit the square- 
of thb tumbler of the lock. The thickness of 0, at 
the round part where it enters A, is the thickness of 
both A and B. There is a shoulder of the thickness 
of B, and of the size of the body of the tool at the 
lower end, being of the same diameter, 90 that the 
back surfaces of B and C are of the same thickness. 
The front surface of C is flush with A. 

To use the tool, put the square of the lock tumbler 
in the square hole of C, and put the tumbler screw 
in place. Loosen the screw', e, and turn the piece, 
C, until the ncso of B will rest pretty firmly on the 
gun tube ; then turn the screw to hold it in place. 
Loosen the screw, c, that holds B in place, and move 
this piece up or down until the centre of the nose 
rests squarely on the tube ; then confine it in place 
by turning up the screw, c. This is now an exact 
pattern, giving the length, shape of the hammer, 
and also a guide to form the square where it fits the 
tumbler. 

It must be observed that the screwg and the stud, 
d, ought to fill the slots on the shoulder of the piece, 
C, a good fit, so that it will turn evenly and properly 
in the hole of A. 'The screw 9 may be the same that 
are used for tumbler screws for army muskets. 
These screws are hardened, and, as they have large 
flat heade, they answer for this purpose very well. 

The part, C, can be made of two pieces of the 
same thickness a? the other parts. Finish them 
separately, except the square hole, and then solder 
or rivet them together. The square hole is best fin- 
ished up when the two parts are fastened together. 

CHAPTER XXIV. 

O* Nn-PIM OR COKM. 

Fctom of Nippl«s 

Nipples lor Uietch Loading Arms 

Nipplss wiib Fist Tot* 

Tbo Araerkon Musket Nipple. 

Nippies Uw-d in Sporting Gum 

Preparing Nippies for Guos. ... 

Krmedy lor Bad Nipples. 

Pi>tol Nippies ‘ / 

Plugs tor Nipple* ] 

CHAPTER XXIV. 

ON NIPPLES f> R OONEB. 

The terms nipple, cone and tube are applied in 
rather an indiscriminate manner to that portion of a 
gun breech on which the copper cap containing the 
fulminate designed for firing the arm is placed. To 
be good and serviceable, the nipple should be made 
of steel, and carefully tempered ; but many are 
made of a low grade of steel, of common iron, and 
even malleable iron has been used, and case-hardened 
to render them fit for use. 

Forms of Nipples — There are as many forma of 
nipples as there are qualities, and they may be di- 
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vided into classes, as the musket nipple (called 
“cone' 1 by the armory operatives), the American, 
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English, and German. The German have coareer 
threads than the American. The English musket 
nipple has a thread or screw of 18 threads per inch ; 
it has a flat top, and has a hole of one taper, being 
large at the bottom and smaller at the top. The 
American musket tube has a screw of 24 threads to 
the inch, haa a vent resembling two inverted cones, 
meeting with a email opening near the centre. The 
top of tho nipple, consequently, resemble* a narrow 
circular ring. Fig. 50 shows the English nipple, 
and Fig. 51 the American ; Fig. 52 the different 
forms of vents. 

Nipples for Breech- loading Arms. — For breech - 
loading arms, using loose powder and ball, the nip 
pic is made similar to the American, but the vent is 
made quite large at the top, and decreases like an 
inverted cono, and terminates in a small opening a 
little larger than a common pin. In this nipple the 
fire from the cap is concentrated and caused to rush 
with some force through the 9iuall aperture, the 
same as heat is concentrated in a single point by 
using a blow pipe for that purpose. The object is to 
bum through the material of which the cartridge is 
composed. 

Nipples with Flat Tops. — The use of a nipple with 
a broad, flat top requires a vigorous mainspring, 
and then quite a volume of the detonating flame 
escapes outside the nipple and between it and the 
cap. The small portion that passes down the tub© 
may be so impeded, if the nipple be foul or rusty, as 
to cause the gun to hang Are, and even to miss fire. 
Should the mainspring be too weak, the cap will 
come in contact with the broad surface of the nipple, 
forcing the priming of the cap from its position, and 
leaving it unexploded Often the cap is made to 
bear the blame, when the fault is due entirely to the 
formation of the top of the nipple. 

The American Musket Nipple.— The American 
musket nipple has a thin edge and a wide opening 
at the top, so as to allow the flame to readily en- 
ter, the thin edge enabling the cap to be very readily 
exploded, even with the blow from a weak main 
spring. In this form of nipple the detonating pow 
der is ignited at the edge, and being forced to ente* 
the wide opening, is compelled to pass down the 
vent to the powder. If there be any little dirt or 
obstruction, it is generally forced along with the 
fire, and the ignition of the powder is certain, and 
miss-fires are few. 

When nipples are made with the small opening of 
the vent at the bottom, coarse- grain gunpowder can 
be used, as it is not necessary that the grains need 
to be admitted to the nipple. This is the case as re- 
gards military arms fitted with nipples. The pow- 



der is too coarse to be received in the nipple when 
freed from the cartridge and placed uncovered in 

the gun brooch. 

It has been claimed by some that gunpowder can 
be glazed too smooth to readily take fire, and this is 
a source of miss firea. Also that the flame from the 
detonating powder will form a mass of condensed 
air around itself, preventing contact with the pow- 
der until the heat is expended. This was especially 
thought to be the fact when there was a volume of 
air between the powder and the end of the nipple. 
These two theories are presented for what they may 
be worth. 

Nipples used m Sporting Guns.— 01 nipples used 
in sporting guns there may be found tho broad top, 
the countersunk top, tho taper bored, tho counter- 
sunk taper, the reverse taper, double reversed, etc., 
etc. They are generally put up with the screw por- 
tion made in assorted sizes. The threads also vary, 
being as coarse as 2f. to tho inch, 'and as fine as 32 
threads per inch. 

Preparing Nipples for Guns. — It is well for the 
gunsmith to test the nipples with a fine file to ascer- 
tain their hardness before inserting them in guns. 
If too soft, they will be returned on his hands. If 
there is also a liability of the gun hammer battering 
the top where it strikes, which soon is so broad as to 
cause miss fires. If too hard, they are liable to break 
short off at the square, and the Bcrew portion left m 
the gun is difficult to remove So me time* bo much 
so that it is necessary to unbreech the gun, remove 
the patent breech and heat it to soften the portion 
of broken nipple bo that it can be drilled out. In 
drilling there is a risk of injury to the thread of the 
nipple seat. The heating necessitates labor to re- 
finish the part and it is to be again case hardened 
before screwing into tho barrel. If found too hard, 
nipples can be drawn to a better temper by holding 
the top portion in a pair of pliers in exposing the 
bottom part to the flame of an alcohol lamp. If 
they be too Boft, enclose in a short piece of gas pipe, 
park them well with bone-dust, stop close the eod6 
of the pipe, and heat to a red, letting them remain 
•o for fifteen or twenty minutes and then open the 
end of the pipe to let tho contents fall into water. 
They can be drawn to temper to suit. They may 
also be heated hot, rolled in prussi&te of potash or 
cyanide of potassium, again heated, and thrown into 
water. As cyanide of potassium is a deadly poison, 
be very careful how it is UBed and where it is kept. 
Do not breathe the flames when pnt on hot iron, and 
do not let it come in contact with sores or raw place* 
on the hands. 

Remedy for Bad Nipples.— la case guns come m 
to be repaired because they will “ not snap a cap, ” 
see if a weak mainspring be not one cause, and a 
nipple with broad top, another. For the latter evil, 
ream or counter sink it so as to have a thin cup like 
edge. See also if the cup of the hammer strikes prop- 
erly on the nipple, and that it be not too much cup- 
ped by long usage in striking. In this case, the 
cup may be filled by drilling in and inserting a bit 
of iron or steel to fill it and then re-harden. 
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Pistol NippUs. — Pistol nipples, Colt'* for instance, 
have a different thread from gun nipple*. The thread 
used in Colt’s revolver nipples is 40 to the inch. 
But one size is employed — nipples are sometimes pro- 
vided with & thin, round washer of copper, which is 
put on at the shoulder where tho thread term in at e s. 
This shields that part of the seat where it is placed 
from rust, and some claim that it acts as a sort of 
cushion to deaden the blow of the hammer, thus 
pr eserving the nipple from breakage. 

Plugs for Nipples . — Plugs can be made from s rod 
of iron of suitable aiss that is sound and free from 
flaws. The size of the part that screws into the bar- 
rel is about three-eighths of an inch, and the thread 
ia twenty to the inch. This is the size and thread 
generally used. There may be exceptions that will 
require a different size and a different thread, but, 
if possible, let the sizes given govern tho work. The 
end on which the screw is to be cut can be turned in 
thelatbe, cut down with a hollow mill in the method 
given for making breech pins, or it can even be filed 
to shape in absence of any other way to make it. 
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Before cutting the plug to tho length where the nip- 
ple is to be seated, screw it into the barrel, mark the 
plaoe for the nipple which can be found by letting 
down the hammer of the lock, then remove drill and 
fit the nipple Cut off all that is not required be- 
yond the nipple and screw into place, the nipple 
forming a shoulder on which to rest tho wrench in 
screwing it home. The finished plug is shown in 
Fig. 58. 

It is beat to remove the barrel from the stock in 
■crewing in the plug. With an improper wrench, 
it often happens that a nipple will be broken off at 
the square if it be very hard, and then it is difficult 
to remove. To obviate all danger of this, make a 
wrench with a handle at each end. and in the middle 
have a hole that will fit the plug, and then file an 
opening so that it will just fit over the nipple It 
should fit close to the nipple at the square, and be 
froe so as not to have a bearing at the end of the 
nipple where tho cap is put on. 

Plugs are sometimes left bright, but if blued it 
improves their appearance and there is less tendency 
to rust. If desired to be very durable, case-harden 
them. The better polish that can be made on them 
will make a better blue or case-hardened surface.. 

Many of the cheap plugs in market are nothing 
but cast malleable iron. The best material of which 
to make them is decarbonized steel, or what is known 
as “ soft Bteel.” It comes in smooth round rods and 
is homogeneous and easy to work. Cold-rolled iron 
rod makes very good plugs. The diameter may be 
half-inch or nine-sixteenths, the Latter size being 
most preferable. With a throe-eighth size screw 



the half-inch rod gives a one-sixteenth shoulder, 
which must fit tight to the barrel. If not fitted 
tight, the gas from tho powder when the gun id 
fired will soon cause a leak which is difficult to 
remedy. In some localities the name plug is dia 
carded and the term "cylinder ” adopted. 
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MUKSPRIJiaS. 

Mainsprings . — Mainsprings are made for right 
and left side locks, and are known as right and left. 
Very few gunsmiths make those springs, as they are 
kept in stock and can be purchased of the doalere at 
any time Fig. 54 is called the forward or aide- 
action hook spring; Fig. 55 tho forward or aide-action 
swivel, and are used in bar locks. 

Fig. 56 is the back-action mainspring, such as used 
in cheap made locks. These springs are also made 
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with sear spring combined. Fig. 57 is swivel back- 
action with sear spring combined. 

Sear Springs — -Sear springs are made for right 
and left hand locks. The side action or bar-lock 
springs ire shown in Fig. 58, and the back-action 
lock springs in Fig. 59. In one kind of back-action 
lock there is used a bent spring similar to tbe bar- 
lock spring which is shown Ln Tig. 60. It will be 
observed that the lower branch of this spring is 
longer than that which is used in the bar or side- 
nctiou locks. 

How to Forge Mainsprings.— If the gunsmith de- 
sires to forge his own mainsprings be must select 
a good quality of spring steel, as cast steel is gen- 




erally too quick or fiery for springs that have as 
severe a duty to perform as a mainspring. Qet the 
steel of the same thickness as the mainspring and 
of a width equal to the spring and the pivot that 
goes through the lock plate. 

Draw the spring out carefully over a fire that has 
been burned enough to free it from sulphur, if bitu- 
mitious coal be used, and be very careful not to over- 
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heat the metal. Form to shape with any tools or 
means that may be at hand. 

For straight springs, as some kinds of pistol and 
gun-lock springs, procure atwd of Lhe thickness and 
width of the spring at the widest and thickest end. 

and draw down to the requisite width and thickness 
of the smallest end. 

Hotu to Temper Mainsprings.— It it he a single 
spring that is to be tempered, heat it carefully or 
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evenly in a fire that is well burned to free it from 
sulphur, or preferably in a charcoal fire, and when 
at a light-red heat, harden by plunging it in any 
■nimal oil. An iron pan may be used to contain the 
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oil, and any refuse or poor oil that may collect may 
be used. Lard oil is good, but if oil be wanting, 
use common lard or even tallow. If hard, melt be- 
fore using. 

To temper the spring, remove from the oil, and 
bold H all dripping with the oil over a clear fire un- 
til the oil takes fire and blazes off. It is best to dip 
it in the oil and blazo off the second time. 

If there are a number of springs enclose them in 
& piece of gas pipe to heat them, and when hot, turn 
them into the oil. To temper, remove them, put 
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them in an old vrrought-iron frying pan, add a little 
oil, heat the pan over the fire, shaking it in the 
meantime, until the oil takes fire and blazes off. 
Let the work cool without putting it in water or oil. 

Cheap Mainsprings for Revolvers. — Make spring! 
for cheap revolvers from strips of sheet steel. Cut 
the springs so that the length of the spring will be 
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lengthwise of the sheet from which it is cut, or, in 



other words, the grain of the steel must not be 
across the spring, but lengthwise with it. 

When fitted, harden in oil and blaze off in an old 
sheet-iron pan; an old frying pan being very good 
for the purpose, and literally fry them in the oil. If 
heavy, blaze two or three times. Agitate well in 
the pan during the blazing process. 

An old saw blade, one that is quite thin, when cut 
up in Btrips will make springs for cheap work. If 
too liard temper, it cannot very well be used until 
the temper be drawn to suit. They can bo bent into 
form with a strong pair of pliers. By warming the 
strips over a fire they can be readily bent into shape. 
Old table knife blades, sometimes called case-knife 
blades, that are well tempered, have been employed, 
the blades being cut lengthwise with a pair of hand 
shears. 

Coiling Wire for Springs, dre— There are several 
methods of coiling wire for springs. The most sim- 
ple is to clamp a rod in the vise and wind the wire 
around it by hand, but this is a very unsatisfactory 
method and it is rather difficult to wind the wire 
evenly. Another method is to revolve a rod in the 
lathe and let the wire coil upon it as the lathe is 
turned. To insure equal space between the coils, a 
piece of metal is held "behind” the wire, and as 
this piece of metal bears against, or in advance of 
the coil just made, it produces an even Bpring. A 
hook made of a piece of wire or a piece of metal 
with one end formed into a hook and clasping the 
rod on which the wire is moved is an excellent way 
to form an even spring. Two, or even three or 
more pieces of wire may be wound at one time, and 
this will insure springs of even, space. 

Another way in which a Epring of even coil can 
be made, is to hold a bolt that has a good thread, 
upright in the vise and confine the wire by clamp- 
ing it to the bolt, then wind the wire, letting it fol- 
low the thread of the bolt. When enough is wound, 
remove and release the spring by '‘screwing the 
bolt out of It,” the same as if holding a nut fast in 
the hand and turning the bolt out of it. Springs of 
almost any coil, but not of " almost any diameter,” 
can be made in this way. 

In the absence of a lathe a wire winding tool may 
be made by bending a rod into the form of a crank 
and insert the long end through a piece of hard 
wood, as shown in Fig. 61. This can be held in the 
vise to use, or fastened by two or three screws to 
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the bench or any convenient place. A slot is made 
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in the end of the part that projects through the 
wood, and in this slot the end of the wire is placed 
and is wound toxvard the crank. Of course the 
spring can be made no longer than this projecting 
end. To make different sized spring® different sized 
rods must be used, and holes to fit must be made 
through the piece of wood. 

To insure even space between the coils, a strip of 
thin steel may be fastened by one or two screws at 
or near the bottom of the piece of wood, and a hole 
is made near the top of the winding rod to pass 
through. A space is cut out, as shown in the cut, 
to admit of the wire being removed. In winding 
the upper end the steel strip ia held away from the 
wood by its spring, or by a wooden wedge, and the 
wire must be held close to the wood by the hand or 
by a piece of wire formed as a sort of staple. To 
wind a very long spring, or a spring longer than the 
rod, a clamp may confine the wire to the rod, and 
when the spring ha a been wound to its length, re- 
move the clamp, draw back tho winding rod, fix the 
clamp close to the outer end anil begin to wind again 
without cutting the coil, push it off the end of the 
rod as it is filled each time. As all wire, like 
hard drawn brass or steel wire, will “ spring open” 
after being coiled, the rod must be mado much 
smaller than the spring to be formed. Different sized 
holes may be made in the same block of wood to re- 
ceive different sized winding rods over. 

Hooks or eyes on the ends of the rods can be read- 
fly made in like manner. When the rod is too large 
to admit of ready bending to form the crank to turn 
it with, a crank of cast-iron can be riveted upon it. 

If the mechanic wishes to make a tool of this 
kind, that will be more serviceable and at the same 
time “ look like something,” he can procure a cast- 
ing similar to the movable bead of a lathe, and put 
in the hole where the spindle is placed a similar 
■pindle, but with the end where the wire is to be 
wound large enough to form a shoulder to keep it in 
place, and on the other end put a wheel eight or ten 
inches in diameter, with a handle to turn it with. 
The end where the shoulder is may be made with a 
•crew to fit the lathe chuck or with a hole to receive 
the lathe tools, and they can be held there the same 
Beholding them in the lathe chuck. The spindles 
to wind the wire may be inserted in the hole and 
held in place by the eet screw. The tool may be 
fastened to the bench by a rod screwed into the base, 
or held by a nut under the bench. 

This tool will be found to be a very ready one with 
which to work out bullet moulds. The cherry being 
held the same as a rod. It can also be used to free 
the muzzle or breech of barrels, using the wooden 
rods covered with emery, as described in Chapter 
XVI. It is also useful for reaming holes and can 
be used for drilling in case of an emergency. As a 
tool for holding taps to tap the thread in holes it has 
no equal— the work being held in the left hand and 
the wheel turned with the right hand. 
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CHAPTER XXVI. 

ON RODS. 

How to Make Ramrods.— Ramrods are of two 
forms, the straight rod used for rifles, and the 
tapered rod used for shot guns The wood that is 
most in use is hickory. which is split and then 
turned into shape. The other woods used are ebony, 
redwood, snake wood, rosewood, etc. Rifle rods are 
generally made of sizes from three-sixteenths inch 
to half inch diameter Shot gun rods from one-half 
inch to three-quarters inch in diameter. The meas- 
urement of the 6hot gun rods ia at the largest 
diameter. 

One way of making rods for rifles is very similar 
to that in which screws are made. A hollow tool is 
used with cutting lip6, three are enough, and the rod 
is passed through this tool, the tool being turned 
very rapidly during the cutting The operation inay 
be reversed and the wood being rotated while the 
tool is held in the hand and is passed along afl it 
cuts. 

A better kind of tool is mado like a wheel about 
two inches m diameter, and three-quarters of an inch 
thick. A hole of the size of the rod is made through 
the diametrical centre, and one side of the circumfer- 
ence is cut away so that a tool partaking of the 
nature of the gouge and finishing chisel is so held by 
a screw, that the gouge portion advance* and roughs 
out the rod, while the chisel shaped part Showing 
it shaven tho roughness and leaves the work smooth 
and nice. The hole through the tool must be of the 
size the rod is to bo made, and the cutting tool set 
so as to allow the work to pass through the hole 
easily. Only one size rod cau be made with this tool, 
and different sizes must be made for different sized 
rods ; except the cutter which must be of steel, it 
can be made of cast iron. 

To make rods by hand, the wood is split out as 
straight as can be and then rough shaved into form 
with a drawing knife. It is then pLrnod square with 
a carpenter's plane end then the square corners are 
taken off, leaving the rod of octagon form. A few 
strokes of the plane will then remove these corners 
and it will be nearly round. A new file and sand- 
paper will finish it true and even. After the rod has 
been planed square, the best way to hold it for re- 
moving the comers and make it octagon form is to 
have a V groove made in a piece of hard wood of the 
length of the rod in which to lay it. Otherwise, it 
will be very difficult to bold while using the 
plane. 

Round straight rods can be finished with a tool 
like a moulding plane, and if this tool be of the 
proper form, and the work be turned around two or 
three times during the operation, a good rod can be 
made very expeditiously, 

When wood is cress- grained H cannot 1* planed 
very well and must be finished with a file and rasp 
To hold the rod while being worked, get a piece of 
hard wood about three-quartersof an inch thick and 
about four inches wide ; in one edge have a groove 
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made a quarter inch wide and three-eighths deep. 
Rest the rod in this groove, holding it at one end 
with a hand vise so aa to turn it while filing, and 
reduce first with the rasp and then finish with a file. 
To finish easily with sand -paper, wrap the sand-paper 
around a piece of wood shaped like a file, and use a a 
if filing. 

Pieces of broken window glass may also be used 
to advantage in reducing rods, and then finish with 
fine sand paper. 

How to makt a Wiping Rod . — Take any straight 
rod, a ramrod for instance, but be sure that the 
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wood be strong and tough, and cut one end like the 
form shown in Fig. 62. By folding a rag over the 
end, doubling it so as to fill the bore of the gun. it 
will he found that it con be used iu muzzle -loading 
guns without pulling off when. the rod is being with- 
drawn. The rounded end prevents the end of the 
rod being pushed through the cloth, and the deep 
notch receives the folded sides so that it presents no 
inequalities to the boro of the gun. The square 
shoulder prevents its being pulled from place on 
being withdrawn from the gun. 

An iron rod may be made in the same way. but a 
rod made of good hickory wood lias no equal. 

A wiping rod muy be made of an iron red having 
a slot or mortice cut through one end. and through 
this a rag is drawn. It may be used in breech load- 
ing guns where it can bo pushed in at ono end and 
drawn out at the other, but in a muzzle loading gun 
it cannot well be withdrawn on account of the rag 
being folded upon itself in attempting to with- 
draw it. 

If a wiping rag be put in a gun and cannot be 
withdrawn, it may bo sometimes relieved so as to bo 
withdrawn by turning a little wurrn water down 
the barrel so as to saturate and soften the rag. 

Wiping brushes should not be thrust down the 
bore of a muzzle-loader as they cannot be readily 
withdrawn, and in instances where they are of larger 
diameter than the bore, the gun must he unbreeched 
to have the brush taken out. These brush wipers 
are very nice for that class of breech-loaders where 
they can be inserted at one end and withdrawn from 
the other. In using them in this class of guns, insert 
at the breech and remove from the muzzle, and then 
there will be no dirt or debris thrown among the 
breech mechanism. 

chapter urn 
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Joints for Buiiel Mould* 
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CHAPTER XXVII. 

OH BULLET MOULDS. 

Joints for Bullet Moulds .— Simple as it may seem, 
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the joint of bullet moulds, unless produced by the 
manufacturer, who has ample tools at his com- 
mand, is not often well done. The want of the 
proper knowledge how “to lay out ” such a joint 
may be the excuse for ill-fitting work. Yet it is 
easy enough, only “ know how.” 

By reference to the cut, Fig. 63, the joint and one 
side of the body of a bullet mould, it will be ob- 




served that the line A is the surface where the two 
halves abut or come together, The line B is drawn 
at right angles to this and in the diametrical centre 
of the round projection that is to form the joint. 
At the point of intersection of these two lines, or in 
other words where these two lines cross each other, 
make an indent with a sharp-pointed prick-punch, 
and there drill a hole of the .size that the rivet is to 
be made. 

Fig. 64 shows the finished joint ready to receive 
its mate aud bo rivetted together. After the hole 
for the rivet is made, a tool must be used to 
“sweep” or cut down tho surface at C, and also 
leave a pharp and smooth Bhoulder as shown at D. 

To make this tool, select a piece of steel, centre it 
in the lathe, and turn one end— say an men or so— 
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of the same size that the joint is to be. In this 
end drill a hole lengthwise, but exactly iu the oen- 
tre, of the same size that the rivet ia to be. Cut 
teeth on this end, and temper as any tool for cutting 
metals. Insert a steel pin in the hole, leaving it 
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projecting half an inch or more, and the tool is 
ready for use. The cutting end of the tool is shown 
iu Fig. 65. Of course the other end must be fitted 
to the lathe chuck or a bit-stock in order to use it. 
Insert the projecting end of tho pin in tho hole A, 
drilled for the joint, and by means of the lathe or 
bit-stock, cut down each half of tho mould to about 
half of its thickness. The outer circle or cut of the 
tool will be a guide to which to file tho circle of the 
joint. If the cutting end of the bool l>e made a little 
convex it will form the surface of the joint a little 
hollowing, and a betteT fit will be the result. 
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Countersink the outer ends of the hole, insert the 
rivet, and rivet them together. The perfection of 
the joint can be ascertained by opening and closing 
the mould a few times, removing the surface where 
the nibbing is apparent, with a fine-cut file. 

If the surfaces of the two halves at B, Fig. 64, do 
not exactly come together, and the material be brass 
or malleable iron, a few blows with a hammer w ill in- 
sure close contact. It may be necessary to say that 
the surfac e at B must first be made true and square, 
so that the two halves will fit closely, and then “ lay 
out ” the joint from this surface. 

If there be many bullet moulds to make the cir- 
cle of, the joints can be made by means of a cutter 
revolving in the lathe. Make this cutter about two 
and a half inches in diameter and half an inch 
thick. Cut teeth in the sides as well as on the cir- 
cumference. Fit it in a spindle bo it will revolve. 
After the joint is drilled fit it so as to turn on a pin 
fixed in a piece of iron that is held at one Bide of the 
cutter. By feeding tho mould up to the cotter the 
surface or shoulder is cut where the two portions of 
the joint come in contact when opened. By turning 
the mould slowly around a portion of the circle is 
cut, say about one-half. Kemovo tho mould from the 
pin, invert it, and the remainder of the circle can 
bo cut; the whole “round " and the abutting sur- 
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faces being produced at two cuts; a little smoothing 
up with a file being necessary to finish it. This 
operation and the cutting is .shown in Fig. 66. 

Hovj to Make a Ball Cherry.— The term “ cherry,” 
&a applied to the tool used to make the mould for 
spherical balls or bullets, was no doubt borrowed 
from the fruit of the same name— in fact the fruit 
and tool are very similar in form and size. To any 
one uot conversant with the process of producing a 
sphere in metal it seems a very difficult operation, 
but nevertheless it is very simple, and only requires 
a little knowledge and experience to makeacherry 
to fit any bore of gun. This is the rule governing 
the operation: A rotating body is passed through a 
properly shaped circular aperture in a flat steel die 
that is held with its upper or cutting in the same 
plane as the axial line of the body rotating. That’s 
all. 

Now, to make application of the rule. Suppose 
we have a rifle of a certain bore to which is to be 
fitted a round ball. First, take a piece of steel, we 
will say about one-quarter of an inch thick, about 
one inch wide and about six or eight inches long. 
An old file of good quality, with the temper drawn 
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and the teeth ground away, may answer the pur- 
pose. It should be annealed as soft as possible. 

With a drill make a hole near one end, but a little, 
leea in size than the bullet to be produced. With a 
taper half-round reamer cut out the hole until that 
side of it which is to be the upper or cutting edge is 
exactly the size of the bullet desired. 
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The advantage of using this taper half-round 
reamer is the hole is made perfectly round, and at 
the 3am £ time tho taper of the reamer gives a bevel 
to the hole that forms a good, strong and effective 
cutting edge. With a file cut out a portion of the tool 
of a V shape, bevelling the edges the same as the hols 
as shown in Fig 67. This V may be either cut 
on the end, a side of the tool, as shown, but in 
use it is preferred to be cut on the ride, as then, if 
necessary, the hand can find a hold on that end to 
assist it in operating. When done, temper for use. 
For the cherry , turn a piece of steel in the lathe to 
fit a chuck. Half inch octagon is perhaps the best 
size of steel from which to make cherries of less 
diameter than half-inch, and the length about six 
inches. The end on which tho cherry is to bo made 
is roughly fashioned into a bull, leaving the end 
where the centre supports it to be removed by tho 
lathe tool or by fi.mg. 

When fitted so that tho rough blank will be held 
firmly in tho chuck, run the lathe at moderate speed, 
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m * the T rest so that tho stool die can be hold on it 
about level with the under aide of the rotating 
blank. On the rest lay the die, and press the open- 
ing so as to receive the rough sphere, applying oil 
and not pressing too hard. Let it gradually scrape 
its way through the circular aperture, the V-shaped 
opening in the aide receiving the stern to which 
the cherry is attached In Fig. 68 is shown the fin- 
ished black after being passed through the die. If 
it be preferred the die may be held in the hand9 and 
not supported on the T rest. Take care to *ipply 
plenty of oil to the work, as this will prevent 
scratching or tearing the cherry while being formed 
It is well to make two of those holes, one at each 
end of the piece of steel, roughing the blank with 
the first, which is a little larger than the one used 
to finish the cherry of the exact size. When this 
tool gets dull grind on the upper or cutting edge, but 
not too much, as it will enlarge the hole, and the re- 
sult will be to make a larger cherry. 

To form these blanks into cutting tools, a copy 
can bo taken from the cherries as sold to tire trade. 
Bear in mind to leave the grooves deep enough to 
receive the metal cut from the blank mould when in 
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operation. 

It will be observed that tho cherries as purchased 
(Fig. 69) do not have their cutting edges terminate 
in that portion of the mould, but usually on one 
side. This is done to insure a perfectly spherical 
form by having a cutting side operating at the bot- 
tom of the hole while it is being formed. It is 
somewhat difficult to make this form of cutting 
edge, and some patience and care must be exercised 
or the blank may be spoiled. 

Every ‘ mechanic knows how nice and rapidly a 
well-made drill will cut. Suppose this form of cut- 
ting edge be applied to the bullet cherry, h is no 
matter if this cherry be round or of conical form. 
Fill two cutting edges liko a drill on opposite sides 
of the blank from the shank to the end of the 
cherry. It is evident that here the two rounded 
portions that are left on each side of the cutting 
edges to be removed that the tool is nothing more 
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nor leaB than a peculiar shaped drill or reamer that 
might form an internal sphere. But as this form 
could not well be applied between tho sides of blank 
bullet moulds, and as the full rounded sides would 
nut permit of these edges cutting, then form I lie 
rounded surfaces into similar cutting edges like the 
two first made, only not so large, making three or 
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four on each side, according to the size of the cherry. 
These cute can very easily be made with a fine cut 
three-square or half-round file. A cherry of this 
form for a round ball is shown in Fig. 70, and one 
for a conical ball in Fig 71. 

In using a three-square file, to get a fine cutting 
edge that will make a sharp V cut, grind away the 
teeth of one side. This will remove the slightly 
rounded or blunt edge as usually made on this form 
of file. By grinding thus, two acute cutting angles 
can be had from one file. If they get a little dull 
on the sharp cutting corner, a little grinding will 
restore the edge and make it sharp again. 

Tempering Bullet Cherries.— In tempering the 
cherry do not leave it too hard, and he careful not to 
temper too hard above the spherical portion. Leave 
the shank softer, as it will be less liable to break. 
It is not necessary to shape the shank so as to ex- 
actly conform to the shape of the V opening in the 
forming tool, for, as the edges of this opening have 
been bevelled the same as the opening that shapes 
the cherry, they will act as cutters, and will reduce 
the shank to conform to the V. It is well to mark 
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the cherries in some conspicuous place on the shank, 
with their size in hundredths of an inch, the same 
as cartridges are numbered, and also mark them 
with the number of round balls to the pound, as 
was formerly in vogue among gunsmiths The 
finished cherries, as purchased from dealers, are so 
numbered. 

Cherries, as purchased, have shanks fitted to be 
used with a bit-stock, but if the gunsmith fits these 
tools to be used in m lathe chuck that has a round 
hole, necessitating a round shank, and also wishes 
to use them in a bit-atock, he can fill up the square 
hole in the bit-stock by brazing therein a piece of 
iron, and then drilling a round hole to fit the tool. 

CHAPTER XXV III. 

Boonr Mim o Tdoui 

How to lUk • Screw Tooh 

How to M*k* Saudi Top* 



CHAPTER XXVIII. 

80REW-M AKINO TOOLS. 

Th* tools used by the “old time” gunsmith for 
screw making were few uud simple, and are now 
seldom found except in the shop of some “old vet- 
eran” of the trade. Twenty-five or thirty years ago 
modifications of these tools were used in some of 
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the armories where Government arms were made, 
and even now the same principle of these toolB is 
employed but changed in form and adapted to ma- 
chinery operated by steam or other power. 

Fig. 72 shows a tool to be held in the vise by the 
projection, and the rough form of the screw, or a 
piece of wire of suitable size is inserted in the hole 
in the centre of the raised portion, cut with radial 
teeth, and a screwdriver inserted in a transverse Blot 
in the other end of the rough screw, or bit of rod ; 
it is then rotated by a bit stock until by the pressure 
applied the teeth cutaway the metal and so forms the 
body of the screw. To form the head of the screw 
another tool, shown in Fig. 73 having a counter- 
sunk hole made in the centre of the diameter of 
the bead but a little deeper, is used. The unenlarged 
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portion of the hole in the tool corresponding to the 
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body of tho screw, which’ being inserted in the hole 
is rotated by means of the screwdriver in the hit 
stock, until the head is shaped in the same manner 
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that the body was formed. Of course, different 
tools had to be made for different sized screwg. 

In forming the tang screw, which has the head 
bevelled on the under side, a toot was used like 
Fig 74. The rod was turned into a tool in the same 
manner as for making a flat headed screw; then 
the body was inserted in the bevelled head-making 
tool and rotated as for making a flat head. The 
edges of the bevelled teeth being so formed as to 
become cutters upon the inner or central edges, and 
so reduce the screw head to that shape. 

For countersinking, to let in the heads of these 
bevelled forms of screws, a tool is used like tho one 
as shown in Fig. 76— the stern serving as a guide 
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when inserted in the work, and a slot to admit the 
screw driver, for turning them, being made in the 
large end. This tool is made about two inches in 
length, the head being about half an inch in 
diameter. 

The length of the tools in Figs. 72, 73 and 74, 
where they are held in the vise, is about an inch 
and a half or an inch and three-quarters; the width 
from half an inch to five eighths, according to 
size; the thickness one quarter inch. The round 
part with the cutting teeth is about three-quartere 
of an inch in height from the flat portion, and is 
about the same diameter. The teeth may be in 
nurnlier five, six or eight, as most convenient to 
make. Tho tools for bevelled heads are best made 
with five teeth. 

Making Small Taps . — The best manner of mak- 
ing largo tape is to turn them to size in a lathe, and 
then cut tho screw by the same means of with a die 
plate. Small taps rannot very well be 60 made. A 
very good way is to get good steel wire— generally 
sold of all sizes, under the name of 8tuba’ steel 
wire — and from this make tape; the thread nn be 
cut by means of a die stock. 

When the thread is properly made, there are sev- 
eral ways to form it so as to make it a cutting tool. 
One method is to file it with four sides, making it a 
square. In this case it scarcely cuts, but rather 
“jams” up a thread. Another one is to file it tri 
angular or “three square.” This form makes it 
rather a better form, as regards cutting quality; but 
as in case of the square form, it will be observed 
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that the inclination of the sides is such that they 
would not be selected for a cutting tool if such an 
angle were made as a tool for that purpose. If 
two flutes or grooves be made of angular form, with 
a square file, or two hollows be cut with a round 
file, these flukes running lengthwise with the tool, 
the edges then present more of the aspect of a cut- 
ting tool ; but the distance is so great between the 
flutes that there is great friction, and breakage will 
result if the hole to be tapped be too small, or too 
much force be applied. If three or four flutes be 
made the evil of friction will then be remedied. Be 
sure to cut the flutes deep enough to receive all cut- 
tings that may be removed or the tap will become 
clogged, and can with difficulty be turned out, or 
perhaps may be broken. 

A cheap and good way to finish a tap is, after the 
thread is made, to file away one half of its diame- 
ter nearly the length of the thread. * This will give 
great clearance and space for the cuttings, and at the 
same time the cutting edge is very sharp and is 
strong. It will be found to cut very easily. If a 
tap of this make becomes dull it can be sharpened 
by grinding on the flat formed by filing it away. 

If the tap be too large it can be made smaller by 
thus grinding. 

Large tape work equally well made in this way, 
but care must be taken in starting them in a hole or 
the thread may be made crooked. 

Reamers, both large and small, straight or taper, 

can be made in this manner, and are effective as 

well as cheap to make, and can be kept sharp by 

grinding them on the flat a ide. 
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CHAPTER XXIX. 

NOMENCLATURE. 

Nomenclature of the Gun Stock. — Fig. T6 shows 
a gun stock with the locks, plates and other metal 
portions removed, a, is the butt ; 6, the small or 
handle ; c, the head ; d, the bump ; e, the comb , /, 

nv 
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the toe ; g, lock-bed ; h, fare-end or fore-arm ; i, 
pistol-grip ; k, cap or end of pistol-grip ; i, tip of 

fore-end ; m, escutcheons ; n, 
mortice for bolt ; o, chequering. / \ 

Nomenclature of the Gun Lock. I 
— The number of pieces in a I 
common gun lock, as shown, I 
are thirteen, and are fully iflus- | 
trated in the cut, Fig. 77. A* is I 
the lock- plate ; B, the hammer ; I O 
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C, mainspring; Z>, the bridle; I OO 
E, the tumbler ; F, the sear ; O, 1 
the sear spring ; the swivel l fj J 

or stirrup; J, the sear-spring \ / 

screw; K , K t K, the bridle / 

screws ; L y hole for 6ide-screw. ^ 

In some locks there are only Fn,u»»* TO 

two bridle screws. In others a screw holds the 
mainspring to place instead of a Up catching under 
the stud. 

Nomenclature of the Hammer .— 1 The names of dif- 
ferent parts of the hammer, Fig. 7a, are : a, the body; 
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&, tbe head; c, the comb; d, the nose; «, the cup; 
/, tumbler hole. 

Nomenclature of the Lock- Plate.— Tbe names of 
different portions of the lock plate, Fig. 79, are: a. 
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the bolster; 6, mainspring-catch; c, hole for main- 
spring-pivot; d, hole for side-screw; c, hole for arbor 
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of tumbler; /, hole for sear screw; g , hole for sear 
spring-screw; h, slot for sear-spring stud; i, t, holes 
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Nomenclature of the Tumbler.— The names of the 
tumbler. Fig. 80, are: a, the body; 6, arbor; o, 
squares; d t pivot; e, swivel-arm;/, pin-hole, and g t 
the tumbler-acre w bole. 

Nomenclature of the Bridle .— 1 Tbe bridle, Fig. 81, 
conrintB of: o, the body; b, the eye for tumbler- 
pivot; o, hole for sear-screw; d t d, holes for 
bridle screws. Some tumblers have a pin Ju 
that goes in a hole in the lock-plate, and M 
this pin is called a pivot. 

Nomenclature of the Mainspring .— The 
mainspring, Fig, 82 , consists of: a, the upper 
branch; 6, the lower branch; o, the hook; 
d, the pivot; «, the catch which is sometimes called 
the tang. 

Nomenclature of the Sear.— The sear, Fig. 88, con- 
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aists of; a, the body; b , the nose; c, the arm; d t 
screw-hole. 

Nomenclature of the Sear- Spring. —The sear- 
spring, Fig. 8*. consists of: a , the blade; b, upper 
branch; c, lower branch; d , the stud; e, screw 
hole. 

Nomenclature of the Swivel— The mainspring- 
swivel or stirrup. Fig. 85, consists of: a, the body; 
b, the axis; and c, the tumbler-pin hole. 

Nomenclature of the Breech- Pin.— Fig. 86 shows 
full si se of musket-barrel breoch-pin. o, plug wiih 
threads; b, tenon; c, tang; d, tang- screw hole; e, 



In sporting guns the tang is often called the 
“strep,” and is distinguished as long and short. 
The length varying from two and a half inches as 
shortest, and five inches as the longest. Sometimes 
the term “tail” ia employed instead of tang or 
strap. 'Hie diameter of the plug is generally one- 
half, five-eighths, and three-quarters of an inch. 
The diameter of the pin used in United States mus- 
kets and rifles is three-quarters of an inch. 

Nomenclature of Screws.— In all the screws, the 
parts are the stem, the head, the slot and the 
thread. 
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Browning Damascus Barrels. 
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CHAPTER XXX. 



ON BROWNING. 



Object of Brouming. — Browning is done for the 
purpose of subduing the bright color of the barrel 
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from the sight of game ; to bring out the fibres of 
the metal to show their form and beauty, and »l«o 
to show whether the metal be free from flaw*. It 
does not prevent barrels from rusting, but nut will 
not attack so readily as if left in a bright condition. 
The browning is very certain to make all defects ap- 
pear, except those designedly bidden, and not only 
defects of materials but the filing and finishing of 
the barrel, if not well done, will appear in marks in 
certain lights. A thoroughly well-filed barrel pre- 
sents, what may be called, a deep liquid appearance. 

Preparatory Process.— The process of browning 
is simple and cheap, and at the same time serves to 
protect a gun, in some measure, from rust, and also 
adds to its appearance. The operation consists in 
producing a very thin uniform film of nut, or ox 
ide, upon the iron and giving a gloss to its surface 
by rubhing wax over it, or by coating it with some 
kind of varnish, as shellac varnish. 

Preparatory to browning, the barrel having been 
filed and polished bright, ib rubbed with lime to re- 
move all grease. Some gun makers use wet Lime or 
lime water and then rub in dry powdered lime. 
The vent holes are to be stopped with wax or 
wooden plugs, and both breech and muzzle are to 
be plugged with wooden rods which serve as han- 
dles to hold the barrel during the operation. The 
object of plugging is to prevent the mixture from 
finding its way into the interior of the barrel and 
the breech and muzzle plugs also serving aa handles, 
prevent the hands from coming in contact with the 
barrel, which would prevent the stain from tak- 
ing,” and consequently cause a spot of different 
color from that on other portions of the work. The 
solution is generally applied with a sponge or doth, 
sponge being preferable, until the surface is equally 
moistened, and after standing in a warm place, gen- 
erally about twenty-four hours, it is rubbed off with 
a staff brush or a wire card. The state of the atmos- 
phere wiD have much to do with the action of the 
browning mixture. It can be easily ascertained 
when the barrels are dry enough to work, aa by ap- 
plying the card, if dry, the mst will fly off quickly, 
but if not dry, the rust will adhere firmly and the 
surface of the barrel will look streaky. Some mix- 
tures will dry in twelve hours or even leas, but 
twenty -four hours will insure their being perfectly 
dry. The process of wetting and brushing, or 
“ carding,” is repeated until the barrel has acquired 
the desired color. When this stage is reached the 
barrel is freely washed with hot water, in which a 
little potash may be mixed. Then wash with dean 
water and dry thoroughly. A little lime water may 
be used as a wash to destroy any free add that may 
remain in the pores of the metal. 

The Processes of Browning . — A browning or rust 
may be obtained very speedily and well by enrfnoing 
the barrels in a chamber and subjecting them to Hie 
vapor of muriatic acid. The same end may be ob- 
tained by moistening the surface with dilute muri- 
atic or nitric acid. There is another material some- 
times used, which is butter or chloride of antimony. 

It ib sometimes called “bronzing or browning salt.” 



In using this substance, a uniform mixture is made 
with it and olive oil ; this is rubbed upon the barrel, 
which is slightly heated, and is then exposed to the 
air until the required degree of browning is arrived 
at. The operation of the antimony is quickened by 
nibbing on after it, a little aquafortis. 

Browning Damascus Barrels . — Damascus barrels 
are browned by first burnishing the barrels very 
nicely, then cover with bone oil ; pound, or drop, 
or strew wood ashes all over, then heat in a wire 
cage filled with charcoal, until the first dark blue is 
obtained. After the barrels are cold, mix a 6mall 
quantity of sulphuric acid in waLer, and with ahard 
brush apply to the barrel. The add will remove the 
color from the steel portion of the barrel, leaving 
the iron, on account of its greater adhesion, still re- 
taining its blue color. Take care to keep a good 
color and not extract too much. 

Browning Belgian Damascus Barrels . — The char- 
acteristic, bright, wavy appearance of Belgian Da- 
mascus barrels is generally “cat up,” and the pro- 
cess is termed “pickling.” The process results in 
eatiog away the softer metals from the hauler, used 
in forming the barrel. The preparation used is one 
pound of blue vitriol dissolved in a gallon of soft 
water, at the boiling point, and the boiling contin- 
ued until the quantity is reduced about one-fourth; 
then let it cool, and pour out in to a lead trough. Plug 
the barrels securely at both breech and muzzle, so 
that the liquid cannot get into the interior. When 
the barrels are immersed in the solution, it will act 
upon the metal in fifteen to twenty minutes. Re- 
move and wash with water, and if not satisfactory, 
immerse again, until the operation is complete. 
Pour boiling water over thorn, and scratch well with 
a steel brush or card, which will eventually give the 
beautiful, bright, wavy appearance. Laminated 
steel barrels may be subjected to this same opera- 
tion. 

Browning Inferior Barrels. —Inferior quality of 
Birmingham barrels are browned as follows: Dis- 
solve as much muriate of mercury as can be taken 
up in a glassful! of alcohol. Mix bhiB solution in 
one pint or more of water. A small quantity of 
this mixture is poured on a little whitening and laid 
on the barrel with a sponge, rather lightly. Aasoon 
as dry, brush off and lay on a fresh coating. So 
proceed until the barrel is dark enough, which is 
generally about two or t hree days. The effect is to 
make the softer portions of the metal a beautiful 
brown, while the harder portions remain quite light. 
The lusting process i* killed by washing in hot 
water, after which the barrels are suddenly im- 
mersed in cold water. This has the effect of height- 
ening the brightness of both colors. 

Plain Welded Barrels made to Resemble Twist . — 
Plain welded barrels are made to resemble twist 
barrels by wetting a thread or fine cord with dilute 
acid, and winding it around the barrel so as to make 
spiral lines, running all along its surface. Wherever 
the thread touches a slight coating of rust will be 
formed. The barrel may be treated in this way two 
or three times, and the spiral windings of the thread 
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will exhibit fine dark linea closely resembling twist 
barrels. To wind the thread the barrel may be pot 
between the centres of a lathe, and so turned while 
it winds the thread upon it, being guided by the 
hand, or the barrel may be supported between cen- 
tres or put on a rod of wood, which may be turned 
by a crank or handle. 

Barrels may be colored by exposing them to a de- 
gree of heat sufficient to produce a blue tinge, and 
is done to color pistol barrels, but when double gun 
barrels are soft-soldered together this cannot be done 
on account of danger of melting the solder. The 
inner surface of the barrel, which is also so colored, 
must be polished after the operation 

Smoke Staining .— This method of coloring barrels 
is as follows : The barrels are washed with a little 
sulphuric acid, to cause the metal to receive the 
effects of the gas more readily; it is then washed off, 
and the barrels rubbed dry. A fire is built with coal 
possessing as much hydrogen gas and as little sul- 
phur as possible. Burn the coals until they give a 
clear, white flame, with no black smoko. Pass the 
barrels through that flame, backward and forward, 
until the whole are covered with a black, sooty coat- 
ing. Place them in a damp, cool cellar and let them 
stand about twenty four hours, and if the place be 
sufficiently dump, the iron parts will bo covered 
with a red rust, while the stoel portions still retain 
the sooty coat. Scratch them off with a wire card 
and rub with a piece of cloth, and wash or polish 
with water, using on the cloth a little flour of em- 
ery. The steel will be found to be of the original 
bright color, while the iron will be a little darker. 
Rub dry, and pass the barrels through the flame 
again. Allow them to stand about twelve hours to 
mat, and then polish as before. With every smok- 
ing the colors will be a little darker. The darkest 
color to be obtained is a fine purple-black color on 
the Iron ; the steel inclining to a copper color. 

The principle of this stain is simply the hydrogen 
gaa contained in the coal acting on the iron, iron 
being of a softer nature than the steel, which it does 
not affect, the flame also possessing a quantity of 
tar. it is imperceptibly embodied by the iron during 
the action of the oxide, and. when finished, by fill- 
ing up the spaces created, it becomes decidedly more 
Impervious to damp or wet than any other stain or 
browning which is composed entirely of oxide of 
iron. 

CHAPTER I ill. 

ThtartMD Recipes for Plain Bernik 

Four Reel pea for Twiat Bank 

ToBiui Gam Barrel*. 

Brown Tint for Iron or BMl 

Tmnapereni Blue for Iron or Bteel. 
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Flafcfc for Browned Berreia 

To Snore Old Browni&f 

CHAPTER XXXL 

RECIPES FOR BROWyWG OU5 BARRJPA 

Solution for Browning Gun Barrels. — Make a 
solution by putting together in a glass vessel, spirits 



of nitre, three-quarter ounce; tincture of steel, three- 
quarter ounce ; black brimstone, one-quarter ounce; 
blue vitriol, one-half ounce; corrosive sublimate, 
one-quarter ounce; nitric acid, one drachm, and 
copperas, one -quarter ounce. Mix with one and 
one-half pints of rain water, and bottle for use. 
Clean the barrel till entirely bright, rubbing it over 
with finest emery paper, then apply the solution 
with a clean white cloth. Set away for twenty- four 
hours. At the end of this time a rust will have 
formed over the barrel. Go over it with a steel 
scratch-brush, then rub off all the rust with a 
woolen cloth. If you find the brown not dark 
enough, cover again with the solution and set away 
twenty- four hours longer. Remove the met exactly 
as in the first instance, then, the color suiting, wash 
off with a wet cloth, mb to thorough dryness, and 
finish by rubbing with linseed oil, to prevent further 
rusting. 

This application browns the barrel beautifully, 
and in case of twist leaves the markings promi- 
nently plain. 

The tincture of steel is sometimes not to be ob- 
tained at a small drug store, in which case the -un- 
medicated tincture of iron may be made to answer 
reasonably well. 

2. Sulphate of copper, one ounce; sweet spirits of 
nitre, one ounce;, water, one pint. Mix. In a few 
days it will be ready for use. 

3. Tincture muriate of iron, one ounce; nitric 
ether, one ounce; sulphate of copper, four scruples; 
rain water, one pint; if the process is to he hurried, 
aad two or three grains of oxy muriate of mercury. 
Put in lime water to neutralize acid. 

4 . Spirits of nitre, one pound; alcohol, one pound; 
corrosive sublimate, one ounce. Mix and cork for 
use. 

5. Tincture of muriate of iron, one ounce; nitric 
ether, one ounce; sulphate of copper, four scruples; 
rain water, one pint. 

6. Alcohol, one and a half ounce; tincture of steel, 
one and a half ounce; corrosive sublimate, one and 
a half ounce; sweet spirits of nitre, ouo and a half 
ounce; blue vitriol, one ounce; nitric acid, three- 
quarters of an ounce. Mix and dissolve in one quart 
of warm water. Keep in glass bottles. 

7. Nitric ether, six ounces; alcohol, one ounce; 
sulphate of copper (blue vitriol), one and a half 
ounce; muri&ted tincture of iron, one and a half 
ounce; tincture of gum benzoin, one and a half 
ounce. Dissolve the sulphate of copper in water, 
add the other ingredients, previously mixed, and 
then add three pints of boiling water. 

8. Spirits of nitre, one pound; alcohol, one pound; 
corrosive sublhnate, one ounce Mix in a bottle 
and keep corked Iftjr use. 

9. Soft water, one quart; dissolve in it blue vitriol, 
two ounces; corrosive sublimate, one ounce; and one 
ounce of spirits of nitre. Put on one coating, and 
in about an hour a second one, then let the work 
stand twelve hours. Oil and rub with cloth. 

10. One ounce nitric acid; ono ounce blue vitriol; 
dissolve in four ounces rain water, and mix all 
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together in a pint of water. Warm the mixture 
slightly and apply gently with a sponge. 

11. Nitric acid, one half ounce; sweet spirits of 
nitre, one-half ounce; alcohol, one ounce; blue vit- 
riol, two ounces; tincture of iron, one ounce; soft 
water, ono quart. 

12. Sweet spirits of nitre, one and a half ounce; 
nitric acid, one ounce; tincture of steel, two ounces; 
alcohol, one and a half ounce; blue vitriol, one half 
ounce. Dissolve the blue vitriol in 1 cold rain water, 
and add the other ingredients to make one quart. 

13. Apply the following fluid by means of a dean 
white cloth: Spirits of nitre, one pound; alcohol, 
one pound; corrosive sublimate, one ounce. Mix in 
a bottle and keep corked for use. Apply one coat 
and set in a warm, dark place, until a red rust is 
formed over the whole surface, which will require, 
in warm weather, from ten to twelve hours; in cold, 
from fifteen to twenty hours. Then card it down 
with a gun-maker's card, and rub off with a dean 
doth. Repeat the process until the color suite, as 
each coat gives a darker shade. 

Browning Recipes for Twist and Laminated 
Barrels.— I . Sweet spirit? of nitre, one-half ounce; 
tincture of steel, one-quarter ounce; corrosive subli- 
mate, ime-half ounce; aqua fortia, sixty drops; 
nitiate of silver, four grains; a small lump of chalk 
and one pint of rain water. 

2. Tincture of sesqui-chloride of iron, one-half 
ounce; corrosive sublimate, one drachm; sulphate 
of copper, one-half drachm; nitric acid, one drachm 
to one and a half drachms; alcohol, aix drachms; 
water, eight ounces. Dissolve the corrosive subli- 
mate in the alcohol, then add the solution to the 
other ingredients and let the whole stand for a 
month or six weeks, when it will be ready for use 

8. Sweet spirits of nitre, one ounce; tincture of 
steel, one-half ounce; blue vitriol, one-quarter ounce; 
nitric acid, six drops; corrosive sublimate, fourteen 
grains; water, one pint. When the barrels are dark 
enough, drop a few drops of muriatic acid in water 
and wash the harrel slightly to brighten the twists. 

4. Muriatic tincture of steel, one ounce; alcohol, 
one ounce; muriate of mercury, one -quarter ounce; 
Btrong nitric acid, one-quarter ounce; blue vitriol, 
one-eighth ounce; water, one quart. Thoroughly 
mix the ingredients. Let them stand about thirty 
days before using. Wet the barrels with the mix 
ture, applied with a sponge, abofct once every two 
hours. Scratch off with wire card every morning 
until the barrels are dark enough. 

To Blue Oun Barrels.— A very pretty bluish color 
may be imparted to gun barrels by dressing them off 
to brightness with fine emery paper, and then rub- 
bing thorn over quickly with nitric acid. When the 
desired color has appeared, wash them off with clean 
water, rub dry with a soft cloth, and then rub with 
linseed oil to prevent any further action of the acid. 

Brown Tint for Iron or Steel.— Dissolve, in four 
parts water, two parts of crystalized chloride of iron ; 
two parts of chloride of antimony; and one part of 
gallic acid, and apply the solution with a sponge or 
cloth to the barrel, letting it dry in a warm place. 



Repeat the process according to the depth of color 

desired. Wash with warm water, and dry ; then 
rub over with boiled linseed oil. The metal receives 
a brown tint and resists moisture. The chloride of 
antimony should be as little acid as possible. 

Transparent Blue for Iron or Steel. —Put together 
Demar varnish, one quart ; fine ground Prussian 
blue, one quarter ounce. Polish the metal to bright- 
ness, and put on thinly with a varnish brush. A 
beautiful transparent blue color, but one that will 
not stand rough usage. 

Varnish for Browned Barrels.— 1. Dissolve ten 
parts clear grains of mastic, five parts camphor, fif- 
teen grains sandarac, and five parts elemi, in a suffi- 
cient quantity of alcohol, and apply the varnish 
without heat. The articles treated with this varnish 
will not only be preserved from rust, but their 
metallic lustre will not be in the least dimmed by 
exposure to dampness. 

*2. Another varnish may be made by using gum 
shellac, one ounce; gum sandarac, one ounce; Venice 
turpentine, one drachm; and ninety -eight per cent, 
alcohol, ono gallon. 

3. Another formula consists of shellac, one ounce; 
dragou’6 blood, one -quarter of an ounce; alcohol, one 
quart. A little less dragon’s blood may be used if 
the color be too great. 

Finish for Browned Barrels. — There are many 
ways of finishing barrels after browning. Some 
gunsmiths warm the barrels and rub them while 
quite warm with a flannel cloth and finish wit.h a 
tittle bees wax and turpentine. Some polish with a 
steel burnisher or rub with white wax; others use a 
wash of thin shellac varnish laid on carefully and 
evenly with a camel’s hair brush. Some finish off 
with a solution of two ounces of shellac and three 
drachms of dragon’s blood dissolved in two quarts of 
good alcohol. 

To Remove Old Browning. — To remove old brown- 
ing, plug the vent and muzzle of the barrels; im- 
merse the browned parts, for about one hour, in hot 
lime water, or strong lye, to remove the varnish or 
grease; wipe them and put them in vinegar, in a 
wooden trough, for an hour or less, when the brown- 
ing may be wiped off with a rag. 
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Shellac and its Uses . — Gum shellac is the gun- 
smith’s friend. It is the best material from which 
to make the varnish he uses, and in wood-working, 
if there be cracks or checks in the material, or in 
stocking should a little slip of the tool occur while 
letting in locks or other parts, a little of the gum 
judiciously applied remedies the defect, and, like 
charity, “covers a multitude of little sins.” 

Shellac is often adulterated with resins, and it re- 
quires some knowledge of the article to detect this 
adulteration. It can only be ascertained by expe- 
rience in handling, or by ocular demonstration with 
an expert. 

To maize Shellac Varnish .— To make varnish, pot 
the shellac in a clean vessel and put over it a quan- 
tity of good alcohol, enough to about cover it, if* it 
Ue somewhat compact in the receptacle; if too thick 
when made it can bo thinned with alcohol. While 
the gum is dissolving keep it covered from dust and 
let it stand in a warm place, as in the sun during 
the summer, or near a warm stove in tho w inter. 
Too much warmth will tend to evaporate the alcohol; 
and for this reason it ought to be somewhat sealed 
from tho air. It may take two or three days to 
thoroughly dissolve the gum for varnish, ac<x>rding 
to tho temperature in which it is placed, etc. 

When tho gum is dissolved, thin with alcohol to 
the proper consistency for easy application with the 
brush. If it be dirty, or it bo desired to have it 
clear and nice, filter it through good blotting paper. 
When not using the varnish, keep close covered to 
prevent evaporation. 

How to conceal Bad Places in Wood work . — If 
there bo cracks in a stock or a bad cut made in 
stocking, as will sometimes happen where locks and 
straps are let in, apply a piece of the gum to the 
place and with a warm iron melt it into the place, 
so that it will be well filled; also warm tho wood in 
close proximity to he sure of good ahesion. Let it 
remain until cold and solid, and then finish down 
the same as the stock is finished down. 

Another Method. —Another method of filling bad 
places in wood -work is to get fine dust, as made 
with a fine rasp or file, and mix this dust with thin 
glue, and rub it into the interstices, letting it re- 
main until hard and solid, and t.hen finish same as 
the adjoining wood. Neither this nor shellac will 
adhere where there is oil, or where the surface to 
adhere has been oiled. 

Emery Cloth and Emery Paper . — Emery paper is 
the cheaper, but is not bo durable as the cloth. The 
paper is soon worn out and is tom ki using, but the 
cloth is seldom destroyed, and can be used so long 
as any abrasive material remains upon it. 

There are about bLx grades, bay Nos. 00, 0, 1, 1 
2 and 3, which may be selected. To use on plain 
surfaces cut the sheet up in small, convenient pieces, 
fold a piece around a file and use as if using the 
file. In using a finer number, be careful to remove 
all the marks left by using the previous number. 
If moistened with oil, a fine, soft- appearing, dead 
finish is obtained. To use in a lathe, run the work 
with fast speed and hold the cloth to place with the 



hand, or put it around a file and so hold it. After 
the pieces are somewhat worn, they can be used to 
finish with. 

In selecting by the numbers remember that 00 is 
the finest, and is called flour of emery cloth, or paper; 
0 is a little coarser, and then follow the different 
grades in numerical order. 

Uses of the Alcoholic Lamp. How to make Small 
Springs .— An alcohol lamp is almost indispensable 
to the jobbing gunsmith. Suppose a small bent 
spring is to be made, a little trigger spring, for in- 
stance, such as is used in many kinds of revolvers, 
it can be easily formed in this manner: Take a bit 
of old watch-spring, heat it in the lamp until it is 
blue, then, with the snips or hand-shears, divide it 
lengthwise to the necessary width ; heat in the flame 
of the lamp, and. w ith a pair of pliers, bend to 
the required shape. It is not always necessary to 
temper these springs, but if it be necessary to 
do so, heat until red in lamp, using a blow pipe if 
the heat be insufficient, harden in otf, and then 
draw the temper to suit. The whole operation 
can bo doQe without moving from the bench, 
and much quicker, and certainly bettor, than could 
be done at the forge. 

How to make Small Drills. —Then, again, to make 
small drills of steel wire, use the lamp for heating 
and tempering. If a small drill bo broken, draw 
the temper in the lamp preparatory to forming it 
anew. Drills of larger size may be hardenod in tho 
forgo fire, brightened by grinding or rubbing on a 
piece of fine emery cloth, and the temper readily 
drawn in the lamp. The same process may be 
applied to tempering small screw taps. Small screws 
can be readily blued in tho same manner. 

Advantages of the Alcohol Lamp.— The lamp has 
this advantage over the forge fire ; it draws the 
temper very evenly, and the temper color can be 
readily seen, as tho flame of alcohol makes no 
smoke to obscure it. Even for small tempering, 
when ouce employed, no gunsmith will think of 
discontinuing its use. 

The Soldering Copper . — Tho soldering copper for 
ihe use of the gunsmith should be about one and a 
half pounds in weight. The length of the copper 
should be about four or five inches, of octagon 
form, with a square pyramidal shaped point. It is 
fixed to an iron rod about eight inches long, on the 
end of which is a wooden handle. 

How to Heat thp. Copper . — When heating the 
copper for use, the best way to ascertain the proper 
heat is to hold it near the face, and if a bright warm 
glow is felt, it is hot enough for use. If heated too 
hot the tinning will be burned off. and it will not 
work satisfactorily. To replace the tinning, heat it 
warm enough to just melt the solder, and file the 
surface to be tinned bright and smooth, then place a 
little 6older and a bit of resin on a piece of sheet- 
tin, and in this rub the heated copper until the 
brightened surface has received a coating of the sol- 
der, the resin acting as a flux during the operation. 

How to Tin the Copper . — Another method to tin 
a copper is to put the solder and the resin on a brick, 
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beat the copper and rub until it receives the tin 
coating. The common soldering acid may be used 
instead of the resin for a flux. During the opera- 
tion the point of the copper may be dipped in the 
acid to facilitate the tinning. It will be found that 
a too free use of the acid, if used aa a flux, for gen- 
eral work, ■will soon destroy the point of the copper. 
When this ia the case file off the roughness and heat 
the copper quite warm, and draw it out to shape on 
the anvil, the same as if working a piece of iron. 
When so shaped, file smooth and re-tin as directed. 

To Prevent Gnn Barrels from Olimtnering.^-It 
sometimes happens that gun-barrels are disposed to 
throw off a kind of glimmer without any apparent 
cause, thus seriously interfering with the hunter or 
sportsman in getting a correct sight. Of course, the 
gunsmith would remedy the evil by browning the 
barrel, but the sportsman in the wood3 could not do 
this. Had his friend, the gunsmith, known that 
such a thing was going to happen he would have 
told him to get a green hazel-nut pod, crush it, and 
rub the juice over the barrel, which would produce 
a beautiful non -glimmering brown. If a green 
hazel-nut pod could not be had, a green wild plum 
or a green wild crab-apple or a bunch of green wild 
grapes would answer the same purpose reasonably 
well. In the absence of these an unripe black-wal- 
nut crushed and rubbed over the barrel would stop 
the glimmering; and early in spring, when no kind 
of fruits had yet appeared, a young sprout of wild 
grape-vine crushed and rubbed over the barrel 
would make a very good substitute. Theee wore 
the means resorted to by the ‘'hunters of Ken- 
tucky” in the long-gone days of backwoods life, 
when “Old Kentuck ” was young. 

Repairing Shot Chargers. —Very often the stud 
that holds the lever of a shot-charger will become 
loose or be forced from its position. The beet 
method to repair it is to remove Lhe lever with its 
spring and the cutters, put the stud back in place, 
wet the joint on the inside the charger with eolder- 
ing add, and, holding it with the Btud downwards, 
put a bit of soft solder upon the joint, and hold it 
over an alcohol lamp until the solder melts. If well 
done it will “ stay put.” 

Sometimes the lever spring will not remain in 
place, but will slip out. To remedy the evil, take a 
common Berdan cartridge primer, or any other kind 
will do. only take one that has been used or has had 
the priming removed, put inside it a drop of solder- 
ing acid and a bit of solder, enough to fill it whan 
melted. Hold it over the Lamp until the solder 
fuses. When it has coded, wet the charger with a 
touch of the acid just where the bend of the spring 
comes, and there place the primer with the solder 
next the wet place. Hold it in position with a bent 
piece of wire or a strip of steel bent like a loop. 
Hold over the lamp, with the primer downward, 
until the solder is melted. Replace the spring, and 
it will be found that it will remain firmly in its 
place. 

Broken Plunger Nipples. — When plunger nipples 
are broken or are lost from the gun, and uone are at 
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band to repair the damage, a substitute may be 
found in a common gun-nipple by filing away a por- 
tion of the cone where the cap is placed. It U 
worth while to save broken nipples, as they are 
taken from guns with this end in view for their use. 

They can be annealed or the temper drawn, and they 
can be kept ready for drilling for the strikers and 
cutting over to fit the gun in which they are to be 
inserted. The nipple used in military arms makes 
a good substitute for a broken plunger nipple, as the 
thread is nearly the same as that of some pluuger 
nipples. 

How to Remove Rusted Screws, Broken Nipples ; 
etc. — Sometimes it so happens that a screw is so 
rusted in a lock or other part of a gun, or a rusted 
nipple refuses to stait from its seat, and by repeated 
trials the sides of the screw-head adjoining the slot 
are worn away or the squares of the nipple are 
forced off, and the removal of either screw or nipple 
an almost impossibility with the band screw driver 
or nipple wrench. In such cases have a screw- 
driver or the nipple wrench fitted to the lathe chuck, 
and, holding the screw or nipple in place to be thus 
turned out, move the dead spindlo of the lathe so 
that the worjt be firmly held in place, with no 
chance to “ give back,” then turn the lathe by mov- 
ing the fly-wheel with the hand, or hold the wheel 
fast and turn the work, and, as there is no chance 
for the tool to slip from its place, the screw and 
nipple ia almost sure to &e started. If so, it may be 
readily turned from its place by hand. 

Converting Muskets to Sporting Guns.— Very 
often old muskets are brought to the gunsmith to 
have the rifling bored out and changed so as to pre- 
sent more of the appearance of a sporting gun. If 
properly worked over they make a pun not vary 
bad -looking, but very serviceable, as they will stand 
a great amount of abuse and will bear large charges. 

For shooting hawks and keeping corn-fields clear of 
depredators they are “just the thing.” 

After the rifling is removed, cut off the barrel to 
SO or 33 inches in length. Take off the bands and 
throw them away. Cut off tho stock where the top 
of the lower band comes, solder a rib on under side 
of the barrel and attach two thimbles to receive a 
wooden ramrod. Bore out the Block to receive the 
wooden rod, using the thimbles on the rib as guides 
in bo doing. Fit the rod as in sporting guns. Cast 
a tip on fore end of stock where the lower band was, 
using the lower shoulder where the band rested for 
the shoulder of the tip. Remove the elevating sight 
by heating, if it be soldered on, and fix muzzle sight 
by soldering on a bit of brass, or by drilling a hole 
and putting in a pin and filing to shape. 

In boring for the rod the bit may strike the for- 
ward lock-screw, and when this be the case float the 
stock so that the rod will go above the screw. 

Don’t attempt to change the shape of the stock by 
removing any portion of it, otherwise than stated, 
for by so doing the shape and symmetry will be 
lost, and it will show to be a botch job. 

To hold the barrel in place a loop for either wire 
or bolt must be attached to the barrel a little dis- 
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tance back from the fore end, and a wire or bolt put 
through the stock tho enmo as other gung ore made. 
In place of the wire or bolt a very good plan is to 
put a short stud on the barrel, and from the under 
side of the fore end put in a screw with a large head, 
like a tumbler-screw. In this case it is necessary to 
drill a hole through the stud to let the ramrod pa36 
through. 

Patent Brttch, Bursted. — As the right-hand barrel 
of double muzzle-loading guns is fin'd more than 
the other, it sometimes happens that tho patent 
breech of this barrel is destroyed or becomes defect- 
ive. It can be replaced hy taking a piece of good 
Bound iron, cut down one end of it. and cut a tlnead 
the same as if making a broech-pin. After being 
fitted to the barrel cup it for powder-chamber like 
the one removed, and cut the hook end off to length. 
Mako the nipple seat as given in the article on that 
■ubject. File the hook so as to fit the break-off, re- 
move from the gun, and case-harden. A somewhat 
formidable looking job to the one who never made 
one, but very easy and simple when once accom- 
plished. 

Broken Tumblers.— It often hapjiens that the 
tumbler in a lock is broken off where the hammer 
goes on, and no tumbler is at hand to replace it A 
repair may be made by filing away the broken 
square and filing a gr oove or slot down the round 
part where it went through the lock plate Fit a 
piece of square iron or steel, of tho size of the 
broken square, or a round piece that will make the 
square, to the tumbler by filing away one end to fit 
the slot filed in the round part. Hold it in place 
with a piece of binding wire twisted around it, and 

braze it with spelter solder or good soft copper or 
brass, then finish to fit the hammer. 

Another way is to removo the cm id where it goes 
into the bridle and then drill a hole through tho 
tumbler of the size of this end or bearing ; make the 
piece to be brazed oil with one end to fit this hole 
and put it through far enough to make the end filed 

away. When fitted, braze and finish. 

When the trigger catch of a tumbler is broken or 
is worn away, it can be entirely removed by filing 
and a piece of Bfteel fitted or held by a small rivet 
and then brazed. After being finished up and fitted 
to the trigger, the tumbler can be hardened, care 
being taken not to heat it sufficiently to melt the 
brazing material. 

Describing Lines on Bright Surfaces .— Many 
gunsmiths find it difficult to make the pattern of 
work upon iron or steel, especially after tlie surface 
is finished. Yet it is necessary to have the outline 
of the intended form. For instance, if the pattern 
of a hammer for a revolver or a gun hammer, the 
sides of which ait? both flat (in fact the hammers of 
many breech -loading rifles are made in thi3 manner), 
be required to be made on a piece of iron or steel 
that has been faced down, the method is to drill a 
hole for Llie screw or pin on which it turns, then 
fasten the pattern to the work by driving a piece of 
wi»« into the hole, and, with a sharp scriber, mark 
around the pattern, which is then removed and the 
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work filed away to the line. If the hammer be a 

broken OUC, thru Care tiiaci he taken to have the 

pieces held carefnllv as they were before being 
broken. If the pieces be somewhat email and 
difficult to hold pioperly, warm them over a spirit 
lamp and smear the sides to be put against the 
blank, lightly with beeswax, and this will tend to 
hold them better in place and prevent their slipping. 

To obtain a more permanent line and one that 
will show very distinctly in all its tracings, coat the 
surface on which the line is to be made with a film 
of copper. To do this take a lump of sulphate of 
copper, sometimes called blue vitriol or blue stone, 
wet it with water and rub over the bright surface of 
the work. The moisture will dry in a few minutes, 
leaving a surface or film oP pure copper. Put the 
pattern in place and describe the outline. Upon 
removing the pattern the line will be found to be 
clear and showing very distinctly through the cop- 
pery surface. Three or four light mbs with the 
sulphate are sufficient to produce this surface, which 
is 60 very thin that it may bo easily removed when 
the work is done with a fine file, or by rubbing with 
a bit of emery paper or emery cloth. 

CHAPTER XXXIIL 
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CHAPTER XXXIII. 

ON POWDER AND 31I0T. 

To Select Buck Shot.— The proper way is to put a 
wad in the muzzle of the gun, about half an inch 
down, and fit the shot in perfect layers; if this is 
observed, there will be no necessity to try them in 
the cartridge case, as they will bo sure to fit. Buck 
shot cast from a mould with nine to the IJ ounce, 
will just fit a twelve-bore barrel at the muzzle in a 
choko bore. If smaller shot is required, choose four 
to a layer, or five, and avoid the sizes that come be- 
tween. At forty yards, all these pellets ought to go 

in a 26 - inch circle, and the penetration be equal to 
a small rifle. 

Weighing Powder t etc.— For weighing powder 
charges for rifles. Apothecaries’ scales and the 
Apothecaries’ table of weights and measures are 
used. The table is: 

20 grains, 1 scruple; 

3 scruples, 1 drachm; 

B drachms, 1 ounce; 

13 ounces, 1 pound. 

Powder is bought and sold by Avoirdupois weight, 
which has 16 ounces to the pound. The table is: 

16 drachms, 1 ounce; 

16 ounces, 1 pound. 

The standard unit of weight of tho U. S., is the 
pound, Troy weight, the table of which is: 

24 grains, 1 pennyweight; 

20 pennyweights, 1 ounce ; 
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12 ounces, 1 pound. 

The grain, ounce, or pound, Troy, and the grain, 
ounce, and pound, Apothecaries’ weight, are precisely 
the same; but the ounce is differently divided. 

The grain weight is the same in both tables. The 
pound Avoirdupois, like the pound Troy, contains 
7,000 grains. The pound Apothecaries, contains 
5,760 grains. 

One pound of powder, Avoirdupois weight, will 
load 140 fifty-grain cartridges; 93 seventy-five- 
grain cartridges; 70 one-hundred-grain cartridges. 

A dram Avoirdupois is equal to 27^ grains. . 

In weighing bullets and powder in grains, Troy 
weight is used, and 437 J grains are equal to one 
ounce Avoirdupois. The drachm, Dixon measure, is 
27 J grams. Troy or Apothecaries’ weight. 
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Fine Dltkwo. Best Quality Sportiso 




Dupont's Eagle Rifle ponder in the flne*t grain of fprrtiog powder 
made ; Oriental Falcon Sporting, >'o. S grata, 1* lha nearest to It in 
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CHAPTER XXXIV 



MISCELLANEOUS RECIPES. 

Soft Soldaring. — Soft polder, so called, is a com- 
position made by molting together two parts tin 
and one part load. If fclio guusmith over lias occa- 
sion to uaa it, he will need a soldering fluid, which 
us made by dropping clippings of zinc into muriatic 
acid until ebullition has erased, then adding to the 
acid its equal in hulk of pure water, although some 
mechanics do not consider the addition of water as 
necessary. 

Clean thoroughly the parts to .be soldered to- 
gether, then wot thorn with the soldering fluid. 
Next place in Lho joint a thin bit of the soft solder, 
and exjxwe to heat, the heating agent to be clear of 
oil. The pieces should be held, pressed between the 
blades of large tweezers, so that when the solder 
melts the two parts will come directly together. So 
soon as the solder melts, the work must betaken 
from the fire, as the soldering will be complete. A 
little longer exposure would burn the solder and 
spoil the work. 

Good Soft Solder —Good soft solder is composed 
of equal parts of pure tin and good soft lead. The 
lead from old tea chests is excellent. Plum here’ 
solder is often made of lead three parts and tin one 
part. 

Soldering Fluid.— A soldering fluid for jewelers' 
use is made by adding to alcohol all the chloride of 
zinc it will dissolve. 

Brazing . — This consists in uniting iron and other 
hard-melting metals with a brass solder. Put the 
parts together as for soft soldering, lay the brass be- 
tween the pieces or along the upper edge of the 
joint, if it can be held vertically, and add a goodly 
supply of pulverized borax to act as a flux. Heat 
over a charcoal fire till the brass melts and runs 
down into the joint, then take from the fire and 



cool. Before beginning the operation of brazing 
the parts to be put together must bo made entirely 
clean, and then freshly filed to brightness. 

To Braze Lugs on Chin Barrels .— When not prac- 
ticable to fasten the lugs by means of pins or rivets, 
hold them in place with binding wire. Take a piece 
of iron, say i inch thick and 2 inches or more in 
width, and make in it a slot some larger than the 
lug to be brazed. Lay the barrel on the iron Bide- 
ways, and pack up the lug so as to lie level, if 
necessary, also taking care that it ia on straight. 
Pure copper ia excellent for all kinds of brazing, 
when the color of the copper is not objectionable. 

Hard Soldering —See “To Solder Brass,” in 
Chapter XU, which about covers the whole thing, 
varying only in the composition of the solder for 
different metals. The brass solder there described 
acts equally well for soldering copper, hut for silver 
a solder ia male composed of two parts silver and 
one part brass. 

Hard Solders.— 1. A hard solder that is yellow 
and easily fusible is made of copper, 4 * parts, and 
zinc, 5* parts. 

2. To hard solder iron use good tough brass or 
sheet copper, with borax as a flux. 

3. Pure copper, cut in thin strips, with borax as a 
flux, is excellent for brazing iron or steel. 

Alloy for Adhering to Iron or Steel .— Melt to- 
gether, tin 3 parts, zinc 7* parts, and copper 39* 
parts. Clean the iron or steel, file to brightness 
and cast the alloy upon it. The iron or steel should 
be heatod up to about the melting temperature of 
the alloy. This alloy will adhere flrmly to the 
other metal, and as its rate of expansion is about 
the same as the iron or steel, under all circum- 
stances, it will nevor come loose. It finishes up 
nicely and presents a very neat, light yellow ap- 
pearance. Some gunsmiths use it for brazing pur- 
poses on account of its adhesive properties and its 
ease of fusion. It does not make so strong a joint 
as brass or copper, and therefore would not give so 
“honest” a job. 

Gun Oil.— A good quality of sperm oil is undoubt- 
edly the best oil to apply to gun work, especially 
the locks. Any fine animal oil may be used as a 
substitute. The oil from the fat of the woodchuck 
or ground-hog is admired by many. Fine quality of 
sewing-machine oil is very good. It must not be 
thinned or “cut” with kerosene or benzine, as this 
reduces its wearing quality. It must not thicken 
with exposure to the cold. 

Vegetable oils are unfit for the locks of guns. 
Castor oil will gum up and become filthy in the ex- 
treme. Olive oil or “sweet oil" has very often 
Imen agitated, with common salt, nitric ether, sul- 
phuric acid or hydrochloric acid to keep it from be 
coming rancid. Application of such oil, in addition 
to its bad lubricating quality, will rust and spoil 
work where applied. 

If desired to clarify oil. put in a bottle, say a 
quart of oil, and add about half a pound of fine lead 
shavings. In a short time the impurities will col- 
lect on the lead, when the clarified portion may be 
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poured off. Let the bottle stand in the sun for two 
ur three weeks during the process, and then filter 
through fine white blotting -paper If some portion 
be found to congeal by cold, separate the clear por- 
tion from the other, reserving the uncongealed for 
use during exposure of the gun to cold weather. 

Gunsmith's Glue. — Dissolve four ounces of good 
glue in sixteen ounces of strong acetic acid by ex- 
posure to gentle heat. This is not exactly a liquid 
glue preparation— it is only semi-liquid. It may be 
kept for any length of time desired, ami. when 
wanted for use, a slight warming up is all the prep- 
aration uwessary. The gunsmith finds it not only 
very convenient, in case he should have occasion to 
use glue about his woodwork, but also very good. 

CHAPTER XXXV. 
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CHAPTER XXXV. 

ON JUDOINO THE QUALITY O* 017*8. 

The Muzzle Loading Shot-Gun. — In thedayB when 
the gun of this character was at Its zenith, its quality 
could be approximately decided upon by a glance at 
the manufacturer's brand which it bore, but at 
present that rule cannot be so safely trusted. Many 
of the houses which built for themselves a fine 
reputation by the manufacture of fine guns of the 
muzzle-loading order, have either ceased to exist, or 
have gone exclusively into the manufacture of 
breech -loaders, consequently the old brands, though 
they may still be met with, are not reliable. In 
truth they are more often dangerous signs than 
otherwise, in consequenco of the fact that unscrupu 
loos manufacturers not unfrequently apply them 
surreptitiously as an agent to aid in working off 
their bogus goods. It is, therefore, best to give 
brandfl bnt little consideration in judging the quality 
of new muzzle-loaders, trusting mainly on personal 
knowledge as to what a good gun should be, becked 
up by thorough teat in all cases whore such a thing 
is noceaBary. 

The man capable of becoming & good gunsmith 
will require no special rules for his government in 
this mutter. He will know that a steel guu is pre- 
ferable to an iron gun, and be will be able to readily 
distinguish between steel and iron. He will also 
know that a gun finely finished in every particular, 
is, undoubtedly, a better gun than one put together 
in the rongh, and his own eves will quickly tell him 
as to the finish. Prompted by these considerations, 
the piuazlc loading shot-gun is turned over to the 
good sense of the gunsmith for adjudgement as to 
superior or inferior qualities, leaving him to decide 
upon it, unbiased by any rules that could be given, 
which is the most rational course to pursue, since, 
under existing cirumstances it would be impossible 
to make rules that would be entirely reliable. 

Ths Muzzle- loading Rifle.— In the case of the old- 
fashioned Kentucky rifle, still on the market in 
limited numbers, eyesight and test, if necessary, will 



have to be the main reliance of the gunsmith in 
judging of quality. The barrel of a first-quality 
gun of this character is wrought iron, made eight- 
square, and finely finished. The lock is steel, well 
put up, and provided with double or set triggers. 
Hie stock is either black-walnut or maple highly 
polished and oil-finished. The boro is given as per- 
fect a degree of finish as iron is capable of taking, 
and the rifles are ileeply-cut and entirely regular all 
the way through. The sights are made with great 
care, some of the finest guns having an elevating 
hind-sight to be changed for long or short range — 
say, for 500 or 50 yards. In some of the older made 
guns the foresights are silver, though as a general 
rule they are made of some kind of white metal 
compound not so liable to glimmer as silver. Tbe 
tube-cylinder has a vent screw in the end of it, which 
may be taken out for the purpose of working in 
powder in case a hall should have been accidently 
put down without powder, which accident, without 
this provision, would he Apt to necessitate an un- 
breechiDg of the gun. The barrels are of different 
lengtho, ranging from 26 to 40 inches, aud the size 
of bore is equally varied. It is usually estimated by 
the number of round bullets a pound of lead will 
cast to fit it, as 200 (smallest bore), 175, 100, and ao 
on down to 50, which is considered the largest bore 
in common use. The weight of the gun complete 
usually ranges at from 6ix to twelve pounds. 

A steel-barrel rifle made on the Kentucky plan 
may be met with occasionally, though not often. 
The steel barrel generally adds about five dollars in 
cost over that of the iron barrel finished in the same 
way, and is supposed to be at least that much better 
on account of lew liability to wear and roughen 
in tho boro. 

The muzzle-loading rifle of more modem style 
differs very materially from tbe old Kentucky rifle 
in many respects. Mr. Barber, in his “ Crack Shot.” 
aay« of it that so many changes are constantly tak- 
ing place, and opinions are so diversified, that R is 
really difficult to state what is the prevailing style; 
hot he is of opinion that a barrel of from thirty to 
thirty-four inches in length, with a bore from thirty, 
eight bundreths inch to forty four hundrethfi inch 
will t-e found to answer best for general purposes. 
If for •porting purposes exclusively the barrel ought 
to be a little shorter, perhaps, though b« believes the 
great hunters of the plain a use rifles with barrels of 
from thirty five to forty inches in length, and of a 
calibre so small as to enable them to make sixty 
round ballo out of one pound of lead. 

But, 8 till adopting Barber, it is very difficult to 
lay down particular rules as to what a muzzle-load- 
ing rifle of modern style ehould be, as marksmen and 
gun makers are both whimsical, and each has his set 
ideas and notions concerning the matter. Some ad- 
vocate a long barrel, while others maintain that any- 
thing beyond thirty-three inches militates against 
good shooting. 

There are many prominent establishments en- 
gaged in the m a nufa cture of modern muzzle-loading 
rifles, some of them carrying splendid reputations, 
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bene© in this case a good deal of reliance can be 
placed upon brands. For instance, should a rifle be 
seen marked to Wesson, it is a guarantee of a good 
gun, for the reputation of the manufacturer is worth 
too much to admit of risking its tarnish by putting 
upon the market goods bearing his brand that are 
not fully up to all that is claimed for them. 

And now that reference has been made incidentally 
to Wesson, a description may as well be made of 
some of the peculiarities of his muzzle-loading rifle 
as presenting a fair sample of a first -class gun of this 
order. And to do this under the be9i of authority, 
reference is made to Mr. Chapman’s book on the 
Rifle, which is generally accepted as a standard 
work. 



Referring to the Wesson muzzle loading rifle, Mr. 
Chapman says that the barrel is made of cast steel, 
not highly carbonized, but thoroughly annealed in 
an air-tight oven. The length of the barrel is two 
feet eight inches when the loading muzzle is off. 
Outside, the barrel tapers a little from breech to 
muzzle, the difference in diameter being one fourth 
of an inch. The barrel is not furnished with a rib, 
except it be that the short tube at the breech can be 
called a rib, the peenharity of stocking doing away 
with the necessity for a regular rib. The gun has a 
patent breech, which is made of iron case -hardened. 
It is joined to the break-off by the old-fashioned 
hook, with the addition of a half- lap joint, secured 
by a square headed screw. Such a mode of fasten- 
ing the barrel destroys the necessity for wood for- 
ward of the breech, and gives a peculiarly elegant 
and striking appearance to tho arm. The loading- 
muzzle is put on by means of four steel wire pins 
about one-eighth of an inch in diameter and three - 
eighths long, and the holes for these pins are located 
as near tho outside as possible. 

The grooves of this rifle are cut with a twist, 
which turns the bullet once in three feet six inches. 
There are six grooves, and the spaces between them 
are left entirely square to the interior surface, pre- 
senting a kind of dove- tail appearance. The grooves 
©re not quite so wide as the spaces between them. 
The breech is furnished with a vent or breathing 
hippie, about the diameter of a common pin, and 
bushed with platinum. The lock has back-action, 



furnished with a single set. The stock is of black 
walnut, made as straight as possible. It is fur- 
nished with a patch box. and also a small box to 
contain a wiper, which can be attached to the end 
of tho ramrod. A globe sight is fixed into the stock, 
just behind the break -off, while a bead sight holds 
position at the muzzle-end of the barrel. The 
weight of the gun complete is ten pounds. 

Of course it will bo clearly understood that this 
description is not offered as of the best muzzle- 
loading rifle made, but simply because it happened 
to be convenient to make. Tliere are, doubtless, 
other guns equally as good, and a preference of one 
over the other., in all probability, would have to be 
1x»m of circumstances, as something peculiar in the 
tastes or requirements of the person by whom the 
gun was to be used, or in the particular line of use 



to which it was to be applied. 

The Breech-loading Shot Gun.— Gloan tells us 
that, in judging the quality r»f n bivcch- loader, 
there arc other things to be taken into consideration 
IttSirie?' the mere shooting of the gun. First among 
these is its safety relative to the pei^on using it. 
There id more machinery and complication about it 
than there is about the muzzle-loader, and to that 
extent, if not made upon sound principles, and per- 
fectly well made, it is more dangerous, to say noth- 
ing of being less durable. 

But the principle must be a prime consideration, 
for, if a gun, no matter how well made, is con- 
structed with a working movement which present* 
great strain and great friction, it must speedily wear 
out. Even the beat breech-loader, with the soundest 
known action, must wear out sooner than would an 
arm of less complication, because some peculiar 
strain and friction cannot possibly fie avoided; hence 
the great importance of passing judgment entirely 
favorable upon only the iiest. 

The first thing to decide upon, then, is the princi- 
ple upon which the gun works. No special rules 
can be given to govern in the formation of this deci- 
sion other than that simplicity is always worthy of 
favorable consideration— the greater the simplicity 
the better, provided it works to the full accomplish- 
ment of all the ends desired. Next to simplicity 
may be ranked durability, and next to this may 
come in good shooting and safety. These last two 
considerations are put as third and fourth, when 
many persons would bo inclined to rank them as 
second and first Why this is done is bccau.se many 
of the most common guns aro safe enough, so far 
a a that is concerned, while not a few of them shoot 
very well for a while. 

Some most excellent shooting has been done with 
extremely common guns, working upon a principle 
so complicated and so imperfect as to render it im- 
possible for them to remain in order beyond a com- 
paratively short length of time. 

The English manufacturers, of good reputation, 
take great paina with their breech -loading shot- 
guns; hence, until within a very few years, English 
guns were considered entirely superior to those of 
American make, but now it is acknowledged, even 
by the English people, that in America we put up, 
at least, some guns that have no superiors. This 
last named fact has somewhat destroyed the weight 
of English brands with persons who are lookiug for 
a gun of the very host quality. But the advance 
on the part of American gun makers is not the only 
thing that has worked against tho reputation of 
English guns for being eminently the best. The 
gun-making business of Belgium has seriously in- 
jured the general good name of English guns, just 
as the watchmaking business of Switzerland has 
injured the good name of English watches. For 
instance, Liege, in Belgium, is almost literally a city 
of gunmakers. It is estimated that there are now 
more small fire-arms made in Liege than in all the 
rest of the world put together, though Leige gets 
credit for comjxiratively few of them. The differ- 
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ent purls are manufactured there, and shipped to 
other countries a= gunmakers' materials, where they 
are put together and branded with the name of a 
maker who really play id no part whatever in the 
making. In Liegu each inanfacturing house is de- 
vf»ted to the manufacture of but a s:ng]e part, 
knowing nothing whatever of the other parts man- 
ufactured at other establishments. As a result the 

gun made of Liege materials is 6imply a patchwork, 
and hence could not possibly be so reliable as a gun 
whose every part is made in the same establishment, 
and under the eye of the same general superintend- 
ent. England has gone largely into the putting up 
of these patchwork guns, simply for the reason 
that she can buy the Liege materials much 
cheaper than she can make them at home. This 
cheapness is due to the inferior materials used by 
the Liege manufacturers, and to the extremely low 
rate of wages in Belgium. It is asserted, upon 
good authority, that the English “manufacturer” 
cau get his finished materials from Liege, paying 
regular Government duty, and put together what 
would appear to bo a fair quality of double-barrel 
breech -loading shot-guu, at the cost of about seven 
dollars. And he does it, giving the gun to the mar- 
ket under his own brand, or surreptitiously under 
that of some other houao known to be more reliable 
than bis own. As a consequence, English reputa- 
tion is sadly injured aa regards the business of 
making the best guns, and gunsmiths can no longer 
trust to English brands as a sure guarantee of 
first- class quality. Of course there are some Eng- 
lish manufacturers whom it will always do to trust, 
provided one knows to a certainty that the gun is 
really genuine. 

If that patchwork game is played in this oountry 
at all it is on a small scale as yet, and is confined to 
the cheapest gun*. A gun from any of our promi- 
nent houses is quite sure to be aa represented;. and, 
until the gunsmith becomes so familiar with all the 
requirements of a good gun, the maker's price may 
be taken as a pretty safe rule by which to judgo of 
quality. Each manufacturing house is apt to have 
its guns graded, and priced accordingly— the higher 
the price asked tho better the gun in every case, for 
it is as much the desire of the prominent manufac- 
turer to make a good name as it is to make a good 
gun. 

Of course this rule can only be considered entirely 
safe in case where the scale of prices has been ob- 
tained directly from headquarters. Passing through 
half a dozen or so of middle houses might work 
important changes from the original price list. 

Where none of these rules can be brought to bear 
it ia but natural that the inexperienced gunsmith 
should turn to hia Manual for aid in forming judg- 
ment upon the quality of the gun. A few general 
ideas may not be out of place. 

All the movements of the action should be smooth, 
and all the jointe should fit to perfection. The locka 
should have due consideration. When the hammer 
is drawn bock H should come with less and l«*b re- 
sistance aa it rises, and vise versa when the hammer 



is let down, exerting its greatest power immediately 
on reaching the nipple or firing-pin But this in- 
crease and decrease of power should be extremely 
gradual, and not great. Throughout the movement 
there should be a steadiness and freeness, or, aa 
CHoan says, an oilines3, which when once realized, 
can never afterwards be mistaken. And when by a 
regular pressure upon the trigger the hammer ia ex- 
pertly raised and lowered in rapid succession, the 
locka should emit a clear ringing sound at the whole 
and half-cock with the resonance and regularity of 
beats in music. When once beard, this, too, can 
never afterwards be mistaken. The locks which 
perform to perfection under the tests mentioned 
are technically said to “speak well" 

Turning from the lock to the lever, the latter 
should close with such ease as not to require any 
particular exertion of the wrist, and whon closed it 
should hold with such a degree of firmness as to 
place safety, while discharging Lhe gun, entirely be- 
yond question. The wedges of the action should 
be fully and squarely set iu the lump. 

If a pin gun tho pin should fit in the hole with 
nicety. If too tight, the harrels might not close, or 
the pin might be held back to such an extent that 
the cap would not be exploded. If too loose an un- 
necessary escape of gas at the difeharge would be 
unavoidable, to the discomfort of the gunner and 
the weakening of the shot 

If a oentral fire the plungere should strike the 
centre of the cap unvariugly. The hammer should 
come upon the plunger with a blow— not a raero 
push. 

The countersink of tho chambere, and the length 
and breadth of the action bed, should be closely ob- 
served. The countersink should be cut clean and 
deep enough to take the rim of the cartridge with- 
out leaving the slightest projection— else the gun 
will not shut perfectly. But if, on the contrary, the 
countersink be too deep the cartridge comae back on 
the breech before the charge makes its exit, which 
increases the recoil and renders accuracy lees oer- 

Tho central fire stnkere should not be too short, an 
imperfection which might cause the discharge of 
the gun while closing it On the other hand, they 
should not be too long, as that would interfere with 
the free motion of the gun. In the case of a pin gun 
the pin should invariably stand in exact line with 
the hammer, otherwise the blow would be apt to 
bend it, and the chances for exploding the cap would 
be less certain. 

There should be no crevices between the wood and 
iron. If any such crevice exists between the stock 
and the false breech it is likely that the wood was 
green when put up, which would settle it that the 
gun was not the work of a responsible maker, for 
no such person would work imperfectly -seasoned 
wood. 

The extractor of the central fire should never be 
permitted to escape the closest scrutiny. Tt should 
work without the alightesfc hitch, and its arms 
should encloee about one-half of tho cartridge rim. 
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The countersink should fit the rim precisely, in order 
that there may be no slipping. 

The Breech- Loading Rife . — Most of the rules sug- 
gested as aids in forming judgment upon the qual- 
ity of the breech -loading shot gum can be trusted ad 
bearing with equal force in case of the breech-load- 
ing rifle. The makers of breech-loading rifles in the 
United States have won for themselves a noble rep- 
utation throughout the world- and, to be perfectly 
plain, there are very few unreliable manufacturers 
to be met with among them. As a consequence, 
there ia not much risk to run in passing judgment 
upon a breech -loading rifle of American make. The 
first thing to decide upon is the principle, if there 
is a preference in this direction. Such decision 
brings up the gun of some particular maker, after 
which the road is easy enough —the price set upon 
the grade of gun by the maker, may always be ac- 
cepted as a clear indication of its quality. 

In referring thus to American rifles the idea ia not 
advanced that good guns are not made in other coun- 
tries— such a position would be going wide of the 
truth. There are some gunmakers in England 
who turn out the finest nlles that the world haa yet 
seen, and the most costly. They are models of per- 
fection in every particular, but when the best shoot- 
ing is ascertained it ia discovered that they have not 
proven themselves superior in that respect, to the 
more substantial (generally speaking), but les3 finely 
finished and less expensive guna of the American 
makers. It ia thia matter of a really good rifle at 
comparatively low figures that has given the Ameri- 
can product such an enviable reputation throughout 
the world. 

Then there is another reason for favorable men- 
tion of American rifle6 in cases where the quality of 
the gun is to be judged there are fewer chances for 
meeting with counterfeits on American guna than 
thero are on guns of foreign make. Here the gun- 
maker is bo deeply concerned in his own good name 
that it would be very unsafe to attempt running a 
" bogus ” upon him— he would trace it to the “ last 
ditch.” Not so in case of the English maker - 
having no direct interests thrown all over this coun- 
try like a network, as have the American makers, 
he would, ill all probability, never hear of the bogus 
gun branded to him and sold on his good reputation 
for many times more than it was really worth. 

In case where there are no means of getting at the 
quality of a rifle from the grade affixed and tests 
made by a responsible manufacturer, the gunsmith 
will of course be forced to fall back upon his own 
resources What these are we need not state. The 
gun must be subjected to a most critical examina- 
tion in every pari, in obedience to rules laid down 
for examining breech-loading shot guns, after which 
its shooting qualities must be thoroughly tested. To 
no botch at the business can be trusted the shooting 
test, if it be wished to decide whether or not a cer- 
tain rifle can bo recommended as being of first- class 
quality — the work must be performed at the hands 
of an expert, and it must be continued until is se- 
cured unmistakable proof as to how the gun shoots. 
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When a man buys a good rifle he does it in the ex- 
pectation of becoming the owner of a gun qualified 
to shoot well, and, no matter how perfect it might 
be in all other respects, the slightest deficiency in 
this particular would be sure to rouse a high degree 
of uncompromising dissatisfaction. 

CHAPTER XXXVI 

Ox Ccma m Rxtls 

Tte Oki Kentucky Rifle 

General Direction* 

Off-Hand BkooUn* 

Real Spooling 

CHAPTER XXXVI. 

ON USING THE RIFLE. 

The Old Kentticky Rifle. — The old backwoods 
hunters who used the long Kentucky rifle, had 
really hut a very imperfect idea of its capabilities. 

The gun was provided with a hind and a fore sight, 
the latter a “ bead ” located near the muzzle and ris- 
ing but little above the common level of tha surface 
of the barrel, and tho former a small vertical plate 
set in the barrel a short distance in advance of the 
lock, and containing in the centre of its upper edge 
a fine slit through which to look at the “ bead ” in 
the act of taking aim. The hind sight 6tood fur- 
ther above thelvarrel than the fore sight, but why it 
so stood was something about which the owner sel- 
dom concerned himself. Of course the gunsmith 
knew it was for the purpose of setting the *' aim” 
below the starting line of the bullet, in order that 
tho natural curve in its flight might bo accommo- 
dated, but this was usually a secret of the gun- 
smiths which uobody cared to possess The sight 
was immovable, could neither bo raised nor low- 
ered, consequently the gun could not he adapUxl to 
circumstances of long or shoit range. The eleva- 
tion of the sight usually crossed the line of vision 
and that of the flight of the bullet at about one 
hundred yards distance, hence tho shooting at 
shorter range was apt to be a little too high and too 
low at longer range. At two hundred yaids it was 
merely accidental, though the bullet struck with a 
degree of force apparently unabated at that distance. 

If the hunter killed his game at two hundred yards, 
he did it by aiming :t few feel too high fur a sight'' 
at one hundred yards, consequently he never shot 
at lliat distance so long as there was a prospect of 
being able to creep nearer. And yet, with the right 
kind of elevated sight the gun would have been 
equally as effectual at two hundred yards as at one 
hundred ; in truth it would have been good for four 
and perhaps six hundred yards, but the old hunter 
had not so much as a dream of any such thing, but 
went creeping about through the woods endeavoring 
to steal upon his game, unconsciously carrying upon 
liis shoulder an instrument that with so simple a 
contrivance as an elevated sight of proper grade 
might have brought it down almost as far as the 
eye could have seen it. And the game well knew 
the limited capacity of his gTjn, particularly tho 
deer, which would frisk off to the distance of about 
three hundred yards and there stop, turn around, 
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stamp their feet and “ whistle ,} at him in apparent 
derision. Ah ! that he had understood the real 
capabilities of his gun, and had suddenly invented 
and applied an elevated or long-range sight made 
after some of the approved modern plans, how he 
would have astonished them ! 

In those days of pioneer life in the States now no 
longer on the frontier, “ mateh shooting ” (it was 
not called target shooting, then) was always con- 
fined to a certain distance, sixty yards off-hand or 
one hundred yards with a rest. The marksman was 
permitted to take his own choice of modes. 41 Shoot- 
ing matches ” were very common in those earlier 
time6, usually for beef. A fat or was put up to be 
shot for at so much per 6hot, something on the plan 
of the modern raffle. When the amount asked 
for the animal had been made up, the shooting 
commenced. The best Bhot took first choice, which 
was one of the hind quarters of the or, the second 
best took second choice, which was the other hind 
quarter ; the third best took third choice, which was 
one of the fore quarters, and so on to the fifth 
choice, which consisted of the hide and tallow. 
Happy occasions, indeed, were those old “shooting 
matches,” and splendid, indeed, was some of the 
shooting. A regular attendance upon numerous 
target matches of more modern times, with all the 
modern appliances, in the hands of marksmen with 
national reputations, has never shown us better 
shooting at sixty yards, off-hand, or one hundred 
yards with a rest. 

General Directions — Mr. Edward C. Barber, au- 
thor of the “Crack 9hot,” says the greatest care 
and nicety is required in loading any kind of rifle, 
if we desire to have it shoot with accuracy. A few 
grains too much or too little powder will alter the 
range of the bullet, and the bullet itself, if not 
placed In the barrel exactly nght, in the case of the 
muzzle-loader, will come out at an irregular angle, 
and, instead of going straight to the mark, will be 
turned sideways. This trouble is avoided by the 
use of a “ starter,” to be had at any gun store. 

Supposing that a young man has just possessed 
himself of a rifle, but who knows nothing of its use 
savo such information as he has been able to gather 
from mere theorists. Ho makes choice of a suitable 
place for taking his first practical lesson, where 
there is no danger of inflicting harm upon disinter- 
ested persons. Ho puts up his target and steps off 
fifty yards, or it might be better to measure it more 
accurately than by stepping. 

Suppose tho gun to be a first-class modern muzzle- 
loader. The target is now arranged ; proceed to 
load. Grasp the barrel of the gun near the muzzle; 
turn it round so that the lock is outward, then pour 
from the flask the proper charge of powder, using 
the charger which the gunmaker has furnished. Be 
sure that the charger is exactly full— no more nor 
less. Pour the powder gently down the barrel, 
holding the latter upright so that none of the powder 
will lodge in the grooves or rifles. Get ready a 
“patch,” which has been previously prepared by 
oiling on one side a piece of fine but substantial 
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linen with sperm oil such as is used for sewing ma- 
chines, and cutting out with a " patch -cutter," 
always to be had with a new gun. Place this patch 
over the muzzle, oiled side downward, and then set 
the bullet perfectly straight and true in the muzzle, 
and with the “starter” press it downward two or 

J j}ches. using the ramrod to force it home. 
Avoid the common error of 44 ramming” home the 

bullet, for two reasons: firstly, because the bullet 
being jammed on the powder meals and grinds it, 
thereby depriving it of a portion of its strength, and, 
secondly, because injury ia done to the face of the 
ball, which works againk its taking a perfectly true 
and accurate flight. The old plan of making the ram- 
rod rebound to prove that the ball was home, as men- 
tioned in ano-her chapter, was wrong. Nothing 
more than a moderate pressure is necessary, and if 
you are not willing to trust to this a mark on your 
ramrod, to come exactly to the muzzle when the 
ball is entirely down, will always tell the tale. Now 
place a cap on the tube or nipple, which is, doubt- 
less, full of powder, and the “ ehootist” is ready for 
operations. 

There are two modes of shooting with a rifle: off- 
hand, and with a rest, as has already been inti- 
mated. Choose the mode that suits best, and begin 
practice. 

Off-hand Shooting . — Barber says the position 
which should be chosen for off-hand shooting is one 
that admits of a good deal of discussion. There is 
great difference of opinion on the subject, some good 
shots contending that they never could see any dif- 
ference in their shooting, whether they wero in one 
position or the other ; while others maintain that it 
is absolutely necessary to good shooting that certain 
fixed rules should be adhered to. There are three 
recognized methods of firing, viz., the British or 
Hytbe position, the Swiss position and the Ameri- 
can position. In the first named, the rifleman 
stands perfectly erect, head elightly bent forward, 
feet at right angles to each other, the left advanced 
aboot twelve inches, the right arm raised well up, 
the left hand advanced so a* to take a firm yet easy 
grip of the rifle, the butt of which ia to be pressed 
firmly agains the right shoulder, the right hand 
grasping firmly the small of the stock. Captain 
Heaton describes the second method, or Swiss posi- 
tion, by stating that no particular manner of placing 
the feet is required. The whole body is kept per- 
fectly rigid, the chest expanded aa much as possible, 
againat which the left elbow is allowed to rest, the 
rifle being held with the left hand as near the trig, 
ger guard as it can be placed. The Swiss rifles have 
a kind of handle provided for this purpose. The 
upper part of the body is thrown back. Before 
firing the Swiss marksman invariably takes a long, 
deep inspiration, which he holds until the bullet has 
left hifl rifle, when he breaks the suspension with a 
loud grunt of satisfaction if the shot happens to 
please him. In the American position, to draw 
again from Barber, the legs are kept wide apart, 
body slightly bent backward, the left Bhouider a 
little back; with the left hand he grasps the rifle 
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well out, bringing the arm nearly under the barrel, 
•o m to form a support ; the right arm is thrown out 
square, similar to the style adopted in the English 
position. The butt of the rifle is not pressed against 
the shoulder, but iu the hollow between the biceps 
muscle and the shoulder. Cleveland prefers this 
method to that of the English, but Barber does not, 
as he considers it more constrained than the other. 

But, of course, great men must differ ; the world 
could not get along all right were it otherwise. The 
matter of method had best be left to stand as a mat- 
ter of taste, or of feeling as to convenience to the 
marksman, as very good shooting has been done 
through all of them. 

Having settled this point, bring the rifle up care- 
fully into position, the eye being steadily fixed upon 
the object to be flred at; slowly raise the barrel until 
the sights and the object are in direct line, and the 
instant that this condition is fully apparent press 
upon the trigger, still keeping the eye steadily on 
the mark. 

It is always best to hold the breath at the instant 
of Aring ; and in pressing the trigger the forearm 
alone should act, the arm and wrist being station- 
ary. No other movement of the l»ody or any mem- 
ber thereof should take place between the time of 
securing aim and discharging the gun. The aim 
should be quickly taken— a long dwell, with wab- 
b lings on and wabblings off the mark is apt to do 
more harm than good. On this point Frank For- 
rester says: “Though it is necessary to get a sure 
aim before firing, it is not necessary to dwell on it 
before doing bo. Every second between having 
taken true sight and the giving fire is a second lost, 
or worse than lost; for the longer the rifle is held to 
the face, the greater the tension of the muscles and 
nerves, and the likelier are both to shako and give 
way. The first true sight is always, with all fire- 
arms, the best sight, and a quick bhot has as much 
or more advantage over a slow shot, with th* rifle 
as with any other weapon.” Barber says he con- 
aiders '* the pull of the trigger a very important con- 
sideration; it should not be too slight, so as to go 
off almost involuntarily, nor so hard as to require 
force, but so that, by a gentle pressure, commenced 
at the moment of taking aim, the slightest extra 
squeeze will cause the hammer to fall at the very 
instant when the aim is perfected 

Rest Shooting.— It the old-fashioned backwoods 
hunters shot with a rest at 3ll that rest had nothing 
complicated about it, being usually only the side of 
a tree The rifle was brought up against the side of 
a tree and pressed there with the left hand, which 
held it pretty much after the plan employe.! in the 
American method of off - hand shootiDg. If the ob- 
ject to be fired at was occupying an elevated posi- 
tion, as a squirrel among the branches of a neigh- 
boring tree, this kind of rest was a very easy and 
good one, but it was not so easy where a horizontal 
shot had to be made. In match shooting with a 
rest the most common plan was to lie upon the 
ground, face downward, somewhat in the natural 
position of a swimmer, and put the gun out in front. 



its muzzle resting upon a small log or block of wood. 
These plans are still more or less in vogue in all 
regions where the old-style Kentucky rifle remains 
in common use. 

The most popular modem rest, according to Bar- 
ber, is to have a bench made about three and a half 
feet long and ten inenes wide, with tour stout legs 
standing out at considerable angle. The height 
should be about level with the breast when sitting 
down. At one end place a stouL piece of wood 
about five or six inches high, crosswise, with 
notches cut in it to lay the barrel in It should 1 e 
well covered with cloth or some other soft material, 
and should be securely fastened to the bench. The 
end of the bench nearest the shooter may be hol- 
lowed out a little for the breast to fit in. This is a 
rest for target shooting— it would not be well suited 
for the hunter to carry around in the woods with 
him. of course. 

The same authority tells how to make a cheaper 
rest, by tying three moderately stout sticks together 
near the top, and then throwing out the other ends 
upon the ground after the manner of the feet of a 
tripod. Place your coat in the crotch formed at the 
top to rest your rifle upon— that is all there fe 
of it. 

Having decided upon the kind of rest to be used, 
the question of rest-shooting is settled, as everything 
else is performed the same as in shooting off-hand. 
Most modem sportsmen object to rest shooting to 
such an extent that no artificial rest is admitted at 
their target matches. Their reasons for such objec- 
tions are that a rest is an inconvenient arrangement 
that could not be employed either in war or field- 
sports, and hence, people ought to learn to shoot 
well without it. And they do, but in many in- 
stances they shoot with a rest at last, making one 
of themselves by lying upon the ground and shoot- 
ing off the knee or some other pari of the person, 
or by setting the elbows upon the ground so as to 
brace with the gun as permanently as any artificial 
rest could possible be. The methods employed by 
the noted marksmen, Messrs. Fulton and Bodine, 
were of this character. 
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ON USING THE SHOT- OUN. 

Bom Shooters. — Every man who uses a gun at all 
will feel an ambition to use it skillfully, and when 
he finds himself falling short of his aspirations he 
will apply to his gunsmith for instructions, for the 
gunsmith is expected to set the owner all right as 
well as his gun. There will be 6ome difference in 
results to the gunsmith, however, for when the gun 
gets out of fix, and the gunsmith repairs the imper- 
fections, the owner expects to pay for services ren- 
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dered. but not so with reference to himself. He will 
expect the gunsmith to spend an hour or so in tell- 
»»-g how to shoot, but it will not occur lo him 
that time is worth the same in dollars and ceDts 
spend it as we may, hence he will never think of 
tendering the slightest remuneration for the time 
consumed in giving him instructions. We have 
often thought that a chapter in some book telling 
about all there id to tell the novice on the subject of 
shooting would he worth a great deal to the gun- 
smith. as ho could turn it over to his inquiring cus- 
to rners and go on about Jiis work, leaving them to 
sift out from the ‘‘black and whit*” the inform- 
ation desired, taking their own lime for it, and 
digesting everything in accordance with their own 
notions. And right here, it may be remarked, is a 
proper place to put in just such a chapter, which is 
dune without further preface. 

Some popular writer has said that, like the poet, 
the first-class shot with a gun, or the “dead 6hot,” 
as he is often called, must be bom such — lie cannot 
be made. Good shooting is a fine art, and in none 
of the fine arts can perfection be acquired where 
there docs not exist a natural talent, or natural 
capacity, if the term be better. Any man with fair 
calculation and a reasonably good mechanical eye 
may, by practice, become a very passable shot, but 
without this peculiar natural requirement, which 
r.o one can clearly explain, it will be impossible for 
him to ever excel as an expert marksman. 

It is not often that a real born shot is met with — 
they are about as scarce as true poets and true 
painters. When one does meet with him one soon 
knows him, if there is any shooting going on. Per- 
haps he is at his first shooting match. He doe* not 
know himself as a “ahootist,” possibly. Curiosity 
alone, it may be, prompts him to try a shot, so he 
takes the gun, and w holly without study or previous 
experience, blazes away, and, to the astonishment 
of all present, shoote almost to perfection. It ia in 
him as a gift. Some peculiar balance in hia organ- 
ization is the cause of it, and it is folly to be onvious 
eveu in tho least degree. Nor is it worth while to 
despair because such a peculiar balance of organiza- 
tion did not happen to fall to “ our” lot. If there be 
a wish to succeed, a little patient study, industry 
and practice may soon bring the “ahootist” up to 
the average at least, and that will leave no reason- 
able cause for complaint. 

How to Shoot -Thia part of the subject need not 
he brought down to the simple operation of merely 
discharging a gun, for it is supposed that every per- 
son with common sense, and old enough to handle a 
gun would kuow how to discharge it when loaded. 

What is meant, then, by “how to shoot,” is how to 
shoot well, and to enable any one to do this, one of 
the most important requisites lies in taking aim on 
the object at which is expected to be shot. Most 
young gunners close one eye in this operation, 
whic h, according to the best authorities, is entirely 
wrong. A man w ill learn to take correct aim with 
a shot-gun much sooner by keeping both eyes natu- 
rally open than he will by holding one closed. Once 
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got in the habit of shooting with a closed eye, it 
will be found a most difficult habit to break up— the 
“hiding eye” will “dose up” just as the finger is 
being pressed upon the trigger. And with that 

‘dosing up” is very apt to come a deviation of the 
gun from the line of correct aim. 

Some years ago Mr. Dougall, in his “Shooting 
Simplified,” advanced many strong arguments in 
favor of shooting with both eyes open, basing them 
upon correct science. He says the person who takes 
aim with one eye closed has robbed himself of half 
his vision. The single open eye cannot see the 
whole of the object at which it looks, but only a 
part, or one side of it. Then, it requires the use of 
both eyes to see and calculate distance correctly. 

One eye may outline a thing, but it calls for the 
employment of two eyes to give it a perfect per- 
spective. 

When an object is hastily caught within the 
range of both eyes, the sense of vision is instantly 
assured as to position of the object, its distance 
from the gun, and, if moving, the rule of speed at 
which it is going. By a mental operation the brain 
is promptly impressed with all this, giving confi- 
dence and, consequently, calmness. Hero the main 
point favoring success has been attained— calmness 
and a strong belief that the shot is going to succeed. 

The moment when this ta felt is the one in which to 
press upon the trigger. It means that a correct 
sight is secured, whether there be time to think 
about it or not, and hence an instantaneous dis- 
charge of the gun is almost sure to bring down the 
game. 

Since beginning to write this book one of the 
authors interviewed a wonderfully successful sports* 
man with reference to hia mode of taking aim at 
birds on the wing. “Why, bless your eoul!” said ho, 

“ I never take aim at all. I throw my gun in range 
of the bird, look at the bird with lx>th eyes open, 
and the moment a feeling cornea over me that I 
shall kill the bird if I shoot, I puU the trigger, and 
it's about always my bird.” So it is. But this ex- 
pert is evidently mistaken with reference to taking 
aim: he takes aim mechanically. He thinks only 
about killing the bird, without thinking about tak- 
ing aim, and in response to the securing of a perfect 
aim comes the feeling, unexplained in his thoughts, 
that if he shoote he shall kill the bird. It is simply 
a powerful concentration of thought, which is 
always of paramount importance in shooting. A 
mind scattering over all creation at the time of 
shooting is no more to be depended upon for good 
results than a gun scattering to all sides of a ten- 
acre field. There must be concentration in both 
cases. A man cannot buy goods, grow crops, swap 
horses, make poetry, edit a newspaper and kill birds 
on the wing with unvarying success all at the same 
instant. 

Brewster on the Use of Two Eyes . — As the novice 
who has not devoted much thought to the subject 
of shooting, .wifi be apt bo feel some surprise at the 
idea of the use of both eye3 being recommended in 
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taking aim, the liberty will be assumed of quoting a 
paragraph from the writings of Eir David Drewstei, 
offering it as evidence in substantiation of the fore- 
going position. In his able work on the Stereoscope 
he says: “ When we look with both eyes open at a 
sphere, or any other solid object, we see it by uniting 
into one two pictures— one as seen by t.ha right., and 
the other a a seen by the left eye. If wo hold up a 
thin book perpendicularly, and midway between 
both eyes, we see distinctly the back of it and both 
sides with the eyes open. When we shut the right 
eye, we see with the left eye the back of the book 
and the left Bide of it ; and when we shut the left 
eye, we see with the right eye the back of it and the 
right side. The picture of the book, therefore, which 
we see with both eyes, consists of two dissimilar 
pictures united, namely, a picture of the back and 
left side of the book a a seen by the left eye, and a 
picture of the back and right side of the book as 
seen by the right eye.” 

This argues that the sportsman who closes one 
eye at the time of taking aim at an away-going 
bird, really has a very imperfect view of it— bat 
half a picture, as it were — hence the aim could not 
possibly he so perfect as in case where the picture 
was rendered more distinct by the use of both eyes, 
in accordance with the clear explanation of Sir 
David, who goes on to state: 

“ But though we see with one eye the direction 
in which any object or point of an object is situated, 
we do not see its position or the distance from the 

eye at which it is placed. In monocular vision we 
learn from experience to estimate all distances, but 
particularly great ones, by various testa, which are 
called the criteria of distance, but it is only with 
both eyes that we can estimate with anything like 
accuracy the distance of objects not far from us 

“ Tlie most important advantage which we derive 
from the use of two eyes is to enable us to see dis- 
tance, or a third dimension in space. That this 
vision is not the result of experience as monocular 
vision is, is obvious from the fact that distance is 
seen at perfectly by children as by adults; and it has 
been proved by naturalists that animals newly-born 
appreciate distance with the greatest correctness.” 

- Dougall s Reasoning.— Mr. Dougall says, in his 
“ Shooting Simplified,” that “A thorough good gun 
will knock over a hare running broadside, with four 
or five shots at seventy yards distance, but full ele 
vation must be taken, and the gun fired with the 
head well raised and the eyes kept steady on the 
aim, not taking sight along the rib, with the eye 
well down behind the breech, as has been erro 
neously recommended. 

“ Distance requires elevation in proportion. A 
rifle is fitted with graduated sights to meet this, but 
the elevation of the rib of a fowling-piece is fixed 
and immovable. But by a simple law of perspec- 
tive, when you look at a hare (or any other object) 
seventy yardB away, bringing mechanically the sight 
to hear upon it, you have the breech of the gun 
lower than if it were only forty yards off; whereas, 
if you adopt the one-eye system, you fire at exactly 



the same elevation at all distances. It would be as 
absurd to Lake a level tutu along the rib at seventy 
yards as it would be to fire a rifle at a mark at two 
hundred yards with the sight set for one hundred. 

“ While everything has been done to increase the 
range of the fowling piece, nothing has been done 
to give the elevation necessary to take full advan- 
tage of the increase of power. As long as the one- 
eye syBtem of shooting is adopted, the object, if hit 
at all, will be struck only by outside weak pellets, 
and not by the effective central shot. 

“ The proper way is to throw the gun well up and 
into the shoulder ; the setting off of the stock will 
then bring the gun right in front of the face ; and, 
the head being erect, and both eyas fixed intently on 
the object, the line of motion is commanded, and 
the aim taken instinctively. The central pellets 
have thus an allowance given them to compensate 
for distance and the motion of the object. You look 
along the imaginary line, higher at the breach ac 
cording to distance, and at this elevation the gun is 
fired, exactly as a rifle target-shooter sets his breech 
sights to a given distance. 

How does a man drive a nail 1 Certainly not by 
closing one eyo and lookiug along the hammer; but 
with both eyes open, he mechanically balances the 
hammer and strikes instinctively, never, if accus 
toraed to the use of the tool, missing his aim. It is 
the same in shooting.” 

Coming directly to the subject of employing binoc- 
ular vision in taking aim to shoot, Mr. Dougall 
quotes from a paper in Once -a Week to the effect 
that monocular vision, while much employed for 
this purpose, cannot at all be depended upon. To 
prove this position, place upon a table an empty 
small-mouthed vial, and taking another similar vial 
full of water in one hand, shut an eye and approach 
the vial upon the table ; when apparently near 
enough, stretch out your arm quickly and endeavor 
to pour the water from the full vial into the other, 
still keeping the eye closed. You will be very apt 
to And, as the water comes down, that it is missing 
the mouth of the empty vial on account of a miscal- 
culation, due to monocular vision. Now repeat the 
operation with both eyes open, and if care is exer- 
cised success will be the invariable result. A similar 
miscalculation will be shown to the person who en- 
deavors to approach and snuff a candle with one eye 
shut. 

Mr. Dougall thinks there can bo no reasonable 
question as to the advantages of learning to use the 
shotgun with both cyc9 opon. Thi3 has been 
proven time and again by the most rigid teste. It is 
even a settled fact that the nearer the eyes of an 
individual set together in the head the less he is 
likely to shoot well. “ And yet,” says Mr. Dougall, 
“how strange it is to find sportsmen who would 
still further narrow this fine provision of nature 
into the diameterof one retina only. Throwing the 
fowling-piece into a line with the object of aim by 
an instinctive effort, keeping both eyes firmly fixed 
on and following the flight of the object, is the first 
great principle in shooting well.” 
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Gioan on Taking Aim .—' The clever author of a 
neat little book entitled “The Breech- Leader*,” 
tella ub that when the shot leave the gun the pow. 
der which propels the pellets baa started them with 
sufficient force to keep them up for a short time 
against all natural resistances acting upon them, 
but finally gravitation, which is pulling upon them 
all the time, begins to tell, and cany them down- 
ward from the line upon which they set out. 

“ Hie shot have a journey to perform after they 
leave the gun, and before they reach the bird. It 
may be a long journey or a short journey, accord- 
ing to the distance of the bird; but atm it ia a jour- 
ney, and it takes some lime to do it in. Whilo the 
shot are traveling on their way, the bird is flying on 
his way. If the bird is flying across the 6hooter, 
and the aim is at the bird, naturally, by the time 
the shot get to the point of aim, the bird has gone 
on beyond it, and is untouched by the shot. And if 
the distance is great, gravitation has affected the 
shot and pulled them down below the point of aim. 
Possibly, too, the wind is strong, and has blown 
them a little to one side. So that, assuming that a 
sportsman aims 6teadily and exactly at & cross-fly - 
ing bird, sixty yards distant, going a mile & minute, 
the gun making a pattern good enough to kill, 
what results 1 

“ When the shot arrive at their point of destina- 
tion they are from eight to ten feet behind the point 
to which the bird has flown; and they are from ten 
to twelve inches below the line upon which the bird 
wae flying If the wind is high they are blown 
aside, even on the lower line, and the other pellets 
become harmless if they hit The bird escapes, as 
a matter of surprise to the young sportsman, who 
is confident that he 1 covered it exactly.* 

“ He did cover it, literally, and exactly, and that 
was the cause of the miss. If he had aimed the 
length of a fence rail ahead of the bird and half the 
length abovo it, he would probably have brought it 
down. As the shot was, however, the bird was 
sure to be lost. 

" An old shot will shine on range and allowance. 
His eye will measure distance as though with a 
tape-line. He will estimate velocity as with a regis- 
tering instrument. He makes hia cheek an index 
of the wind, and before his gun ia at his shoulder he 
hma decided with unfailing skill where the aim must 
be, and there he plants Hie load. If the bird does 
not fall it is the gun’s fault, not his. 

“ By the binocular vision these difficulties, which 
are so trying to the novice, are the more readily 
overcome. The eyes take in the flight of the bird, 
and couvey the rate of speed at which it flies. The 
full distance of the whole perspective of the land- 
scape is made palpable to the sense, and the finger 
responds to the call, which is made all the more 
quickly and all the more truly because of the cer- 
tainty which the eyes impart.” 
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ON USING THE PISTOL*. 

Natural Talent . — The number of persons who are 
really good shots with the pistol is smaller than one 
would bo apt to suppose after considering how many 
weapons of this kind are in every-day use. They 
are almost as common as pocket-knives, and some 
of them are capable of shooting reasonably well at 
considerable length of range, and yet not an aver- 
age of one man in five hundred, who owns a pistol, 
could be found, perhaps, who could put fifty per 
cent, of his bullets through a hat set up for a target 
ten paces away. The fact is, the pistol, while capa- 
ble enough, if well made, is the most difficult of all 
our fire-arms to manage, so for as relates to good 
performances. There are men who can take a good 
revolver and shoot a chicken’s head off every time, 
ten or fifteen paco6, but of such men there are not 
very many. And none of them have ever commun- 
icated how they happened to become such fine shot* 
with the pistol. In some cases they had practiced a 
good deal, but not more than had hundreds who 
were but comparatively poor performers. To come 
squarely down te tbo point at once, the peculiarity 
which made them good shots with the pistol was a 
“bom-gift,” as in the case of the beat shots with 
the shot gun. Any man who practioes with the 
pistol, in accordance with the established rules gov- 
erning its use for best results, may soon become a 
fair shot, but it calls for more than mere practice to 
make him an excellent shot. 

Taking Aim .— The best shots do not take aim by 
righting along the barrel of the pistol, holding it out 
at arm’s length after the manner of tho wooden 
figure standing in front of the city shooting-gallery. 
They do not close one eye and turn sidewayB to the 
object of aim like the ideal duelist, but they bold 
out the pistol, look at the object (not the pistol), 
with both eyes open, and blaze away, usually put- 
ting the bullet about where they want it to go. 
There is really no aim -taking m the case, any more 
than there is in the case of a boy playing at marbles. 
Indeed, shooting a pistol to the beat advantage is 
very much on the same principle aa shooting a mar- 
ble. The boy takes the marble properly between 
his thumb and first finger, holds out his hand in the 
direction of the marble to be shot at, but consider- 
ably below his line of vision, looks at the object- 
marble with both eyes open and “ flips ” in obedience 
to the promptings of a kind of unconscious calcula- 
tion as to distance, force at command, effect of 
gravitation, and soon. The marble “flipped” curves 
out on its way, and, if shot from the hand of a skill- 
ful player, strikes its mark with astonishing cer- 
tainty. Just so with the bullet sent from the pistol; 
under the management of a skillful performer it 
goes in obedience to an unconscious calculation, 
not in obedience to the squinting of one eye along 
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the barrel. Sight-taking won’t do in either case; 
the good marble player would be a hopeless failure 
if he held up his arm to his line of vision and took 
Bight every time he went to “shoot* —the pistol- 
Bhooter who performs upon the same plan is invari- 
ably a marksman of sterling uncertainty, to say tbe 
least. 

Cone Aiming. — Some people are so deficient in 
the 6pecies of calculation necessary to successful pis- 
tol-shooting, on the plan suggested in the foregoing, 
that they cannot do much at it. Such as these have 
some excuse for taking sight, hut holding the pistol 
out at arm’s length and sighting along the barrel or 
through it a “sights” rarely gives them more than 
very little certainty. The best method of actually 
takingsight with a pistol is performed in connection 
with a rod Borne three feet long — usually with a 
walking cane. Grasp the grip of the pistol in the 
right hand, in the usual way, and take the cane in 
the left hand. Bring the handle of the cane up 
against tho shoulder like tbe breech of a gun. pass 
the pistol down along the side of it till the barrel 
reaches the left hand, and both hands are in easy 
position. Hold tho cane between the thumb and first 
Anger of the left hand, letting them pass beyond it 
and grip the barrel of the pistol between the end of 
the thumb and the turned -up end of the finger. Let 
the thumb and first finger of the right hand also 
grip the cane beyond the “ grip ” of the pistol. The 
aim of the pistol should range a little to the right of 
the direction pointed by the cane, which it will very 
naturally do. 

This plan steadies the pistol and affords as fine an 
opportunity of taking perfect sight as one could 
have with a rifle. A little practice with it, to en- 
able one to arrive at a certain conclusion os to the 
rise or fall of the bullet, will soon pave the way for 
pretty fair shooting. A kind of clasp with which to 
fasten the pistol to the cane is now on the market, 
and may be made to work very well, though some 
wuuld always prefer holding the pistol with the 
hands, in the manner just described. 

The Beat Pistols to Use .— It is not advisable to say 
a recommendatory word about any particular make 
— how could it be done, under the above heading, 
when there are t wenty or thirty really good pistols 
now before tbe the public under the brand of the 
same number of different manufacturers ? The best 
piatol for any person to use is any good pistol that 
this person happens to like, and no other kind. All 
pistols do not 6hoot alike, and, hence, when any one 
has practiced with a certain kind until accustomed 
to its peculiarities they had better stick to it, as a 
change would be apt to throw at least some derange- 
ment in the shooting calculations, putting them 
under the necessity of a repeated practice. All the 
best shots invariably stick to some particular make 
of pistol, and usually to some particular size. 

In making choice of a size it is best to be gov- 
erned by the character of work the pistol is desired 
to perform. The large pistols 6hoot stronger, and, 
as a general rule, with greater accuracy than the 
small ones ; still, comparatively small pistols are 



sometimes known to shoot reasonably well. They 
are intended only for short range, however, and 
hence must not be depended upon when a good per- 
formance of long-range pistol shooting is desired. 
The large pistol has many advantages over the small 
one. while the latter can claim but two over the 
former These two consist in its lightness, fitting 
it to figure as a pocket pistol, and in tbe leaser cost 
of its ammunition. 

CHAPTER TETIT 

CHAPTER XXXIX. 

VOCABULARY OF MECHANICAL TERMS USED BY GUN- 

MAKERS. 

Action — The iron bed attached to the stock of a 
breech -loading gun, into the recess of which the 
lump descends and is secured. The term is used 
generally as “side action,” “snap action,” etc. The 
word is also used to indicate the different form of 
gun locks, as back-action, bar-action, front-action, 
etc. 

Anneal— To render more soft, as in the case of 
iron and other metals. 

Auxiliary Rijie.—A rifle-barrel some twenty inches 
in length, and bo arranged that, like a cartridge, it 
may be slipped within the barrel of a breech loading 
shot-gun, thus at once converting the shot-gun into 
a rifle. The rifle barrel, charged with its cartridge, 
may be placed in tho shot gun in a moment and at 
pleasure. 

Back aciton Lock— A lock that is located entirely 
back of the barrel, being bedded in the stock alone 

Bar-aclion Lock.— When the lock is bedded partly 
back of the barrel and partly along side of it. 

Barrel . — The iron or steel tube of the gun through 
which the charge passes in the act of firing. 

Barrel loop.— A metallic loop under the barrel, 
through which a small bolt passes to hoM the barrel 
into the stock. 

Bents . — The notches in the tumbler of a gun- 
lock. 

Black- Walnut . — A tree, native to North America, 
whoee wood ib extensively used in the manufacture 
of fine gun stocks; the Juglans nigra of botanists. 

Binocular Vision .— Seeing with two eyes. 

Boll . — The part which, in a breech-loader, passes 
into the lump of the barrel and holds it into the ac- 
tion when the gun is closed. 

Bore . — The interior of the barrel along which the 
charge passes. 

Bores are made of the following forms: True 
cylinders; cylinders enlarged at the breech; cylinders 
enlarged or freed at the muzzle; tapered to narrow 
at tbe muzzle; narrowed to close at the muzzle; 
cylindrical, with ring cut out near muzzle; narrow- 
ing the muzzle with depth cut out, modified, etc. 
Bores are also made elliptical, hexogonal, poly- 
gonal, etc. 

Brazing . — Soldering iron with brass or copper as 
a solder. 
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Breech.— \ik earlier days all that portion of the 
sun back of the lock was considered the breech, bat 
now a gun is regarded as haring two breeches: the 
breech of the barrel, the place where the cartridge is 
inserted, as in the case of the breech-loaders, and the 
breech of the stock, being that part which comes 
against the shoulder. 

Breech-boll. — A small iron bar used in some 
make of guns to assist in holding the barrel secure 
to the action. 

Bridle. That piece in the lock connected with the 
tumbler as a kind of cap. 

Browning. — A rust produced on the surface of 
gun barrels by means of acids. 

Bump.— 1 The corner of the stock .at the top of the 
heel plate. 

Burnisher.— A. piece of smooth and hardened steel 
used in polishing the surface of metals 

Calibre. — The diametrical measurement of the 
bore of a gun barrel . Breech loaders are made of 1 0, 
12, 14, lt> and 20 calibre. Muzzle loader of every 
variety of measurement. 

Cap —The metal covering placed on the end of a 
pistol handle. Also the tniall cup-like contrivance 
put on the nipple upon which the hammer strikes to 
fire the gun. 

Carbine. — A short form of rifle; so made to be 
easily carried by persons who used them mounted on 
horses. 

Cartridges. — The ammunition for a gun, contained 
in metal or paper cases They are sized to regular 
numbers, as gauge 10 or 12, eta, and are of two 
kinds, central fire and rim-fire. 

Case-hardening. — A hardened, steel like ex- 
terior given to iron by heating it in connection with 
animal charcoal, and thou plunging while hot in 
cold water. 

Caitral-fire — Setting off the cartridge by striking 
it in the centre, where the fulminate is placed. 

Chamber. — The enlarged space in the breech of 
the barreL wherein the cartridge is placed, or where 
the charge rests in the case of a muzzle-loader. The 
bores intended to receive the charge in the cylinder 
of a revolver. In loading a gun with coaree shot, if 
they rest in the barrel aide by aide in regular layers 
or strata, we say they chamber; but if they are a 
little too large for this, so that some of the shots 
must lie above the common level for want of space 
between other shots and the side of the bore to 
admit of their going down, we say the gun will not 
chamber shot of that particular size. A gun is not 
supposed to shoot shot to perfection which she can- 
not chamber. 

Charger.— A small measure employed for measur- 
ing powder in loading a gun or cartridge-shell 

Chequer work.— The chequered carving as made 
on the stock of a gun. 

Cherry-mould.— A small spherical cutting-tool, 
used for enlarging the interior of bullet moulds. It 
may be bought of houses dealing in gunsmith s ma- 
terials, or it may be made by dressing a piece of soft 
steel down to proper shape, cutting file-teeth upon 
it and then hardening in the usual way. To use the 
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cherry, close the mould upon it and then turn it 
round and round until the interior of the mould is 
cut out to the required size and shape. 

Chary JYee.—A. North American tree, growing 
to about medium size imd furnishing a hard, reddish 
and most beautiful wood, highly prized for fine gun 
stocks. It is now getting to be quite scares. Botan- 
ical name, Oerasua seroUua. 

Choke-bore.— A gun- boro slightly larger at the 
breech than at the muzzle. 

Choke-dresstng.— Dressing out the bore of a gun 
so as to make it slightly larger at the breech than at 
the muzzle. 

Clamp, Mainspring. — A mainspring clamp is a 
kind of vise used by gunsmiths for clamping the 
mainspring preparatory to taking it from the lock. 

Cock.— In flint-lock guns, that part of the lock 
which holds the flint. The name is also often ap- 
plied to the hammer of percussion and other locks 
of more modern make. When the hammer has 
been pulled hack to its last catch, we say the gun is 
cocked, or at full-cock ; when pulled back to the 
catch next preceding the Lost, we say the gun is 
half-cocked, or at half-cock. 

Comb. — That portion of the stock upon which the 
cheek rests at the time of firing. 

Cone. — See Nipple. 

Counter-sink. — The recces s in the chamber in 
which the rim of the cartridge fits. 

Cross-Fire. — Wo say a rifle crosses lire ” when 
it plays the balls on the same level without varying 
upward or downward. 

Curled Maple. —This is not a species of growth, 
but an unexplained condition to be met with in the 
wood of the maple, most commonly in that of the 
6 ugar or hard maple (the Acer sacchannum of bo La 
nists), though occasionally in Acer rubrum , or red 
maple. The grain of the wood lies in regular waves, 
presenting a most beautiful appearance when nicely 
dressed up. # It is very popular for fine gun 
stocks. 

Cylinder.— That part of a revolver in which the 
charges are placed. In the older make of percus- 
sion lock guns a Bhort plug screwed into the side of 
the barrel at the breech, in which was placed the 
cap- tube or nipple, and through which the fire from 
the cap was communicated to the charge. 

Damascus. — The variegated appearance on gun 
barrels, produced by welding together metals dis- 
similar, as steel and iron, and then, while heated, 
twisting these metals into various tortuous forms 
and re- welding. The colors of the dissimilar metals 
are brought out by browing mixtures. 

Direct Fire. —That arrangement in a breech-loader 
by which the plunger lies and strikes the ignition 
horizontally. 

£>017.— That part of the gun-lock acted upon, by 
the trigger to release the tightened mainspring and 
set the hammer in motion. Earlier gunsmiths 
called it by this name, but it is now usually called 
the sear. 

Double Triggers.— Often called set-triggers. A 
pair of triggers arranged to a rifle, occasionally, to 
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admit of setting it off with but alight pressure. The 
triggers are located one in advance of the other un- 
der the guard. To operate pull upon the rear one 
until it “ clicks ” and is “set,” after which cock the 
gun. The slightest pressure upon the front trigger 
springs the " set,” which acta suddenly upon the 
sear, releasing the mainspring. 

Prop. — Distance measured from the top of the 
butt of a gun stock to a line drawn rear- ward from 
the top of the barrels, usually from S to 3$ inches. 

Elevated Rib. — The raised rib on top of and be- 
tween the barrels of a shot gun. 

Escutc heons— Pieces of metal, through which the 
bolt to hold the barrel to the stock, is passed. 

Extractor.— An automatic working rod in central 
Are guns, by which the empty cartridge is partly 
withdrawn from the chamber. 

False Breech. — A piece of iron permanently 
screwed to the stock to fit squarely against the 
breech of the barrel. In the modern muzzle-loader 
the barrel is secured against it by hooks. It is also 
called a patent breech, also a standing breech. 

Fastenings. — Mechanism for holding the barrel of 
breech-loaders securely to the frame or action when 
the barrel is in position for tiring. 

Flash. —In the days of the old flint-lock a gun was 
said to “ flash ” when the priming ignited in the 
pan but failed to fire the charge. 

Flux. — A substance or mixture used to facilitate 
the melting of metals or minerals, as glass, borax, 
and the like. 

Fore Piece. — That portion of the 6tock lying under 
the barrel, forward of the lock, called also fore-end 
and fore-arm. 

Fore Sight . — The sight located nearest the muzzle 
end of the barrel. 

Forge. — A furnace with its accompaniments 
where iron or other metals are wrought by heating 

and hammering. When a piece of metal is ham- 
mered into some required shape, the operation is 
termed “ to forge it.” 

Foiling Piece.— A smooth boced gun, used foe 
hunting s m all game, shooting shot or small 
pellets. 

Freeing. — Slightly enlarging the bore of a gun at 
thp muzzle. 

Frizzen. —In the old flint-lock the steel plate that 
covers the pan and stood up in front of the flint, 
against which the flint struck to produce fire to ig- 
nite the priming. 

Grip. — A name usually applied to the round part 
of a gun stock just back of the locks. It is also ap- 
plied to the handle of a pistol. 

Coward.— The piece of metal which curves around 
the triggers and protects them. 

Half Stock.— A gun stock that does not extend 
the full length of the barrel. 

Hammer. — That part of the gun-lock that strikes 
the plunger or cap, or other form of ignition. See 
cock. 

Hammer- Gun. —A gun whose lock works with a 
hammer. 

Hammer less Gun.— A gun whose arrangements 
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for setting off the ignition are contained inside the 
breech mechanism, and not visible when the arm is 
ready for use. 

Handle. — See grip. 

Hazel JSut. — A small shrub growing abundantly 
in many portions of the United States. The Cory- 

lus of botanists, divided into two species, Americana 
and Rostrata. 

Head.— In a gun stock, the pan where the breech 
end of the barrel rests against. 

Heel Plate.— The metal piece terminating the 
breech end of a gun stock . 

Hind Sight — -The sight upon the barrel, nearest 
the breech. 

Hinge Pm.— A. pin fixed in the action on which 
the barrel plays. 

Ignition. — Any chemical combination which ran 
be caused Lo explode and Are the charge, as in a cap 
or cartridge, for instance. 

Kentucky Rifle.— A form of rifle, once very popu- 
lar with Western hunters, and now used to some ex- 
tent. It is muzzle loading, and the great length of 
the barrel was one great peculiarity. 

Kick.— When a gun rebounds at firing the term 
is used “it kicks.” 

Land Space.— The space in the bore of a rifle be 
tween the grooves. 

Lever . — The bar or rod the working of which 
locks or unlocks the action of a breech-loader, enab- 
ling the operator to open or close the gun. As top- 
lever, side- lever, under-lever, etc. 

Lock Plate.— The fiat plate to the inside of which 
all the other parts of the gun lock are secured. 

Loop.— The projection under the barrel to which 
the- fore end is fastened. Sec barrel loop. They 
are of two kinds, wire and bolt loop. 

Long Fire.— When a noticeable space of time in- 
tervenes between the striking of the hammer and 
the explosion of the charge, hence the term, the 
gun has made “long-fire.” 

Lower Rib. —The rib underneath and tetween the 
barrels of a shot gun. 

Lump. — The iron piece soldered to the barrel of a 
breech-loader, which descends into the action and is 
there secured preparatory to firing. 

Magazine Rifle.— A. rifle provided with an interior 
magazine for containing cartridges, and so made 
that they are passed automatically into a chamber 
ready for firing. 

Mainspring. — Tho large spring in the gun-lock 
which imparts action and power to the hammer. 

Monocular Vision.— Seeing with only one eye. 
When one eye is closed, as some da in taking sight 
with a gun, it is a case of monocular vision. 

Mould. — An implement for moulding bullets. The 
plural form is generally given to it, as bullet moulds. 

Musket. — A form of gun, smooth bored and for- 
merly uEed for military purposes. When grooves are 
cut in the interior of tho barrel, it is called a rifle. 

Nipple. — In a percussion-lock gun, the tube upon 
which tho cap ia placed . In the central-fire breech - 
loader, the tube through the standing breech in 
which the striker or plunger works. 
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Nipple Wrench. — An implement used for screw 

ing the nipples into position or out. It is oftoD 

called a tube wrench. 

Oblique Fire. — Indicates that the plungers of a 

breech-loader lie and strike the ignition obliquely. 

Pan. — A small pan-like outside on the flint-lock, 
which holds the priming, and in which the latter is 
ignited by a spark from the flint striking the frizzed. 

Patent Breech.— See false breech. 

Pepper Box Pistol. — One form of revolver pistol, 
in which the barrels are made full length from one 
piece of metal. The rotation of the barrels and the 
action of the lock to the the arm was produced by 
pulling the trigger. 

Picker. — A small wire implement hung to the 
shot-pouch of the hunter in the days of the old flint- 
lock, and used when occasion required for picking 
priming into the touch hole of the gun. 

Pipes.— Short tubes attached to a barrel or to a 
rib attached to the barrel to receive the ramrod and 
hold it in place. 

Pistol. — A small variety of fire-arm, so made as to 
be easily earned in the pocket or a holster, and 
readily manipulated and fired with one hand. 

Pistol Grip. — A gun stock whose grip inclines to 
turn down like the handle of a pistol, is said to have 
a pistol grip. 

Play.— A rifle which does not shoot with regular- 
ity is said to play its ball6. 

Plungers.— The pins which are struck by the 
hammers, . in breech loaders, and which in turn 
strike and explode the ignition. 

Powder Bed.— The chamber, in a muzzle-loader, 
where the powder lies when the gun is charged. 

Priming. — The powder in the pan of a flint-lock 
gun. 

Proof Marks . — Impressions of stamps made in 
gun ban els to indicate that they have been proved. 

Proving. — Piling gun barrels with very heavy 
charges of powder and bails to ascertain if they are 
of proper strength. 

Ramrod.— A rod with which the tightly fitting 
portions of the charge are pushed home in loading a 
muzzle-loader. 

Rebounding Lock. — A lock which has the top of 
the mainspring andcrankof the tumbler lengthened 
to such an extent that when the trigger is pulled 
the hammer delivers its blow and immediately re- 
bounds to the half cock. 

Rib. — The metallic strip lying between and con- 
necting the barrels of a shot-gon. See lower rib 
and upper rib. 

Rifle.— A gun having grooves ent parallel with 
each other along the interior of the barrel. They 
usually take a more or les3 spiral course for the pur- 
pose of imparting to the bullet thrown a whirling or 
twisting motion on its flight through the air. The 
grooves thus cut are sometimes called rifles. 

Rifle. — A gun with grooves cut in a twisted or 
spiral-like manner on the interior of the barrel, for 
the purpose of giving the projectile a rotary motion 
on its axis during its flight. The design being to 
give greater accuracy to the course of the bullet. 



Rifle Cane.— A metallic walking staff, which is 
virtually a rifle, capable of shooting with much 
force. The lock works internally, and everything is 
so arranged as to pretty effectually conceal the true 
character of the arm, it, a t a casual glance, pre- 
senting only the appearance of a neat walking-at ick. 

Rifle Guide. — An implement used by the gun- 
smith to guide the course of his rifle-saws in cut- 
ting grooves in the bore of a barrel. 

Rifle-Saws. — Short files made to fit in the grooves 
of a rifle. They are usually attached to a rod, near 
the end, and drawn to and fro through the gun for 
the purpose of filing the grooves down to greater 
depth, where such a thing is required. In caaes 
where new grooves are to be cut in a smooth-bore, 
the rod passes through a rifle-guide, which forces 
the saws to take the proper twist through the 
barrel. 

Rim-Fire. — A cartridge whose ignition is aroand 
tile rim instead of in the centre, and which, conse 
quently, can be used only by some arm striking 
the cartridge at the rim. 

Bongs.— A fine powdery material, used for putting 
a high polish upon the surface of well-finished 
metale. It Is usually applied by rubbing in connec- 
tion with soft leather, either in the form of a buff or 
other wisa 

Saturated Solution. — A liquid holding in solution 
a s much of some particular soluble chemical as it 
will dissolve. For instance, if salt be put in water 
until a portion remains undissolved at the bottom of 
the vessel, there is in the liquid a saturated solution 
because it bolds in suspension all tho salt that it can 
dissolve. 

Scatter. — When a shot gun throws the pellets 
over a range of space unusually wide, it Is sakl that 
it scatters. 

Scroll Guard.— An extension downward from the 
trigger guard, to steady the hand. It is designed to 
answer the same as pistol grip. 

Sear. —Sometimes called dog. which see. 

Scar- Spring. — The small spring in a gun-lock 
which prases the soar into the notches of the 
tumbler. 

Set- Triggers. — See double-triggers. 

Side-Lever. — A lever which works at the side of a 
breech-loader. 

Side-Screw — The long screw holding the lock to 

the stock. 

Slack -Tub. — A vessel containing cold water, to be 
used in suddenly cooling hot metals, as in harden- 
ing steel for instance. 

Smooth Bore . — A gun for throwing single bullets, 
made on the plan of a rifle, but having no grooves 
in the bore. It is sometimes called a lf smooth-bore 
rifle.” 

Standing Breech. — See false breech. 

Steady-pin.— The Bmall projection on the main- 
spring which fitg into the lock -plate. 

St rap .— The metal strip in a breech-loader which 
runs from the breech -works down the stock, in 
place of the tail, or the old fashioned breech-pin. 

Strikers. — See plungers. 
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Sugar Maple. — A tree indigenous to the United 
States, whose wood is extensively used in the man- 
ufacture of gun-stocks. See curled maple. 

Stcivel.— The email piece in a lock connecting the 
tumbler and the mainspring. 

rear.— When a bullet makes a hole larger than 
its own diameter, particularly in the flesh of an 
animal, the gun from which it was shot is said to 
tear. 

Tenons— Iron projections on the lump of a breech- 
loader, to fit into corresponding spaces in the 
action. 

Thimbles. — The metallic loops on the under side 
of a muzzle-loader, made to hold the ramrod when 
not in use. 

Toe. — The extremity of the breech which rests 
nearest the armpit when in the act of taking off- 
hand aim. 

Top Lever.— The lever of a breech-loader, which 
works on the upper aide of the gun, just back of the 
hammers. 

Trigger. — The small lever under the gun, upon 
which is pressed with the finger to release the con- 
fined main ftpring and allow the hammer to descend. 

Trigger-Plate — The iron plate in which the trigger 
works. 

Trigger Spring.— A small spring to keep the 
trigger pressed cloee to the eear. 

Tube. — The modem gunm&ker calls the gun-bar- 
rel a tube ; in old times the only tube known to the 
gunsmith was that projection upon which the per- 
cussion cap was exploded. See nipple. 

Tube. — See nipple. 

Tumbler. — That part of the lock directly connected 
with the hammer, and in which are the two set 
notches. 

Tumbler- Screw. —The screw on the outside of the 
lock, passing through the hammer and holding it 
securely in its connection with the tumbler. 

Upper Rib. —The rib above and between the bar- 
rels of a double barrel shot-gun. 

Vent.— A 9inall hole in side of the gun breech com- 
municating with the interior or powder chamber. 

Kiss.— An implement for clamping or holding. 

White Maple.— The Acer dasycarpum of botanists 
—a near relative of the sugar maple. Common in 
many parts of the United 3tates Called soft 
maple in some localities. 

Whole-Stock. — A gun-stock extending thB entire 
length of the barrel. 

Wiper. — A long ramrod used only in wiping ont 
and cleaning the bore of a muzzle loader. Also a 
small spiral implement made to screw on the end of 
a ramrod for the purpose of boring into and draw- 
ing a wad from a gun, or for holding material for 
wiping. Sometimes called a wormer. 

Warmer. — See wiper. 

CHAPTER XL. 

Vocjlbulart or Czotcau xro Scbsxjjvcb Dus a Yam 
sum*, rrc. 

CHAPTER XL. 

VOCABULARY OF CHEMICALS AND SUBSTANCES USED 
IS BBOWKMG, VARNISHES, AC. 



Acid, OaUic. — Acid produced In yellowish Colored 
crystals, derived from nut-galls or oak apples. Sol- 
uble in water and alcohol. Nut galls are an import 
ingredient in the manufacture of good black ink. 

Acid, Muriatic.— Called also Hydrochloric Acid 
and sometimes spirit of salt. Made by the action 
of Bulphuric acid on common salt (chloride of sod- 
ium). Mingled with half its volume of Nitric Acid 
it forms Aqua Regia. 

Acid, Nitric. — Sometimes called Aqua Fortis. 
Made by the decomposition of Nitre, or saltpetre by 
strong sulphuric acid. 

Acid, Sulphuric.— Called oil of vitriol, made from 
sulphur and nitre or saltpetre. 

Acid , Hydrochloric. — Called Muriatic Acid, which 

see. 

Alcohol.— The product of the fermentation of 
sugar, and is contained in all fermented liquors. It is 
a colorless fluid, boiis at 178° V. and bums without 
smoke. The volatile oils and resins are dissolved by 
it, as well as many adds and salts, the caustic al- 
kalies, etc. Tbe resulting compounds of the acids 
upon alcohol are called ethers. 

Alkanet Root.— The root of a species of Bugtoss. 

It affords a fine red color to alcohol and oils, but a 
dirty red to water. The spirituous tincture gives to 
white marble a beautiful deep Btain. 

Annatto.—AlBO spelled Anotta and Anotto. A 
red ooloring substance obtained from the pulp of the 
seed-vessel of the plant Rixa orellana. it dissolves 
better and more readily in alcohol than in water. 

Antimony , Chloride of.— Called also Butter of 
Antimony and Sesquichloride of Antimony. Made 
by distilling the residue of the solution of eulphuret 
of antimony in strong hydrochloric acid, or by dis- 
tilling a mixture of corrosive sublimate and anti- 
mony. It is highly corrosive. In medicine, used as 
a caustic. 

Antimony , Butter of. — See Antimony, Chloride of. 

Aqua Fortis. — Called also Nitric Acid, which 
see. 

Aqua Regia.— Made by mixing one part nitric 
acid in two muriatic acid, by measure ; keep the 
mixture in a bottle in a cool, dark place. 

Asphaltum.— Native bitumen, will dissolve in tur- 
pentine with gentle heat. 

Benzoin, Own or Oum Beryamin. — A gum ex- 
tracted from the tree, Styrax benzoin, which grows 
in the East Indies. It fuses at a gentle heat, can be 
dissolved in alcohol and imperfectly dissolved in 
ether. It ia employed as a varnish for toilet and 
other articles, which give out an agreeable Bmell 
when warmed by the heat of the hand. 

Blue Vitriol. — Sulphate of copper. A salt formed 
by sulphuric add in combination with copper. It is 
soluble in cold or warm water, used much in dyeing 
and exciting galvanic batteries. 

Brimstone. — See sulphur. 

Brimstone , Black.— Crude sulphur. 

Burnt Umber. — Umber ia a mineral of brown 
color from the Island of Cyprus. Two kinds are 
found in the market, raw and burnt. 
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Butter of Antimony.— See antimony, chloride of. 

Camphor. — A solid concrete Buhs Lance, Launts 
camphor or Indian laurel tree, which grows in the 
East Indies, China and Japan. Soluble in alcohol, 
ether, oil and acetic acid. 

Chloride of Antimony.— See antimony, chloride of. 

Chloride of Mercury. — Called corrosive sublimate, 
which see. 

Chloride of Iron.— See muriate of iron. 

Copat. — The concrete juice of a tree growing in 
South America and the East Indies. Strictly speak- 
ing, it is not a gum or a resin, but rather resembles 
amber. It may be dissolved by digestion in linseed 
oil with heat little less than sufficient to boil the oil. 
The solution, diluted with oil of turpentine, forma a 
transparent varnish. It also dissolves in ether, and 
the ethereous solutions may be mixed with alcohol. 

Copperas. — Sulphate of iron or green vitriol. A 
salt made by the decomposition of iron or iron 
pyrites in oil of vitriol. Dissolved in water, is the 
basis of black dyes, and is used in making ink, dtc. 

Copper , Sulphate of.— Called blue vitriol, which 
see. 

Corrosive Sublimate — Chloride of mercury. A 
salt prepared by the decomposition of sulphate of 
mercury by common salt. It is a deadly poison. 
It is soluble in alcohol, ether, in two or three parte 
of hot water and in about 15 parts cold water. It 
melts and sublimes about 600*. Tho white of eggB 
is an antidote for the poison. 

Lamar or Dammar. — A gum obtained from the 
agathis or dammar tree, allied to the pine trees, 
growiug in the East Indies. It is soluble in alcohol 
and in oil of turpentine. 

Dragon ' 3 Blood.— The inspissated juice of various 
plants, of a red color, used for tinging varnishes, 
tooth tincture, staining marble, &c. 

Ether , Nitric. — Mode of distilling equal parts of 
strong nitric acid and alcohol with a few grains of 
urea. It is liquid, colorless, of sweet taste, and in- 
soluble in water. It boils at 185° F. The vapor 
explodes at moderate heat. 

Elemi. — A resin obtained from plants grown in 
the East Indies and South America. In making 
lackers, it is used to give toughness to the varnish 

Fustic. — The wood of a tree growing in the West 
Indies. Used for dyeing yellow. 

Gallic Acid.— See Acid, gallic. 

Green Copperas.— Sulphate of iron. See Cop- 
peras. 

Green Vitriol. —Copperas, which see 

Hydrochloric Acid.— Muriatic Acid, which see 

Iron, Chloride of. —See Muriate of Iron. 

Iron, Muriate of.— See Muriate of Iron. 

Iron, Sulphate of.— See Sulphate of Iron. 

Iron, Sesqui -Chloride of. — Perchk>ride of iron or 
permuriate of iron. Made by dissolving rust of 
iron in muriatic acid and then crystal izing It 

forms red crystals. Soluble in water, alcohol and 
ether. Very corrosive. 

Logwood. — The wood of a tree growing in Central 
America. The extract is used in dyeing black color. 



Madder. — A plant of the genus Rubia, one Bpecies 
of which is used in dyeing red. 

Mangariese, Sulphate of. — A beautiful rose-colored 
salt, used to give a fine brown dye. 

Mastic. — A resin exuding from the mastic tree. 
It is in yellowish-white, semi-transparent tears. 
Used as an ingredient in varnishes. 

Mercury, Quicksilver. — A metal fluid at ordinary 
temperatures. Congealable at about 40° below zero. 
Boils at 660° and forms a colorless dense vapor. It 
is used in barometers and thermometers, and in 
alloy with tin in coating mirrors. It unites with 
chloroform, forming calomel and corrosive sub- 
limate. The only acids that act on it are sulphuric 
and nitric. To unite with the latter it must be 
heated. 

Mercury , Chlonde of.— See Chlorido of Mercury. 

Mercury, Horn — Called Chloride of Mercury. 

Mercury, Muriate of.— Chloride of Mercury. 

Muriate Tincture of Steel —See Muriate of Iron. 

Muriate of /row.— Called Chloride of Iron. Made 
by dissolving iron filings in muriatic acid and 
crystaKxing by evaporation. Crystals of green color 
being the result. 

Nitrate of Silver. — Made by dissolving silver in 
nitric add and evaporating the solution in crystals. 
Will dissolve in warm water. Is used for indelible 
ink to mark clothing and in photogntphy. When 
fused and cast in small sticks is called lunar caustic. 

Nitric Acid— See Acid, nitric. 

Nitric Ether. — See Ether, nitric. 

Oil of Vitriol — See Acid, sulphuric. 

Pear lash. — Carbonate of potassa. An alkali ob- 
tained from the ashes of trees by leaching. When 
evaporated to dryness in iron kettles it is called pot- 
ash, but when calcined to bum off the coloring mat- 
ter it is called pear lash. 

Potash.— See Pearlash. Sometimes railed salts of 

tartar. 

Pumice Stone — A Bnbstance resembling the slag 
from furnaces, ejected from volcanoes. The pulver- 
ized material is used to remove the gloss and imper- 
fections on varnished surfaces by rubbing with a 
woolen cloth and water. 

Quicksilver —See Mercury. 

flatten Slone.- A soft stone used for fine grinding 
and polishing Generally used after pumice stone, 
and ;s applied with a soft woolen cloth and sweet 
oil. 

Salts of Tartar. — See Potash. 

Sandarac.—A resin that exudes from tree grow- 
ing in Africa. Fusible by heat and soluble in al- 
cohol. Used in varnishes. 

Sesqui- Chloride of Iron — See Iron, Sesqui -chlor- 
ide of. 

Shellac.— Lac is a resinous substance produced 
mainly from the banyan tree of the East Indies. It 
is the product of on insect. Stick lac is the resin in 
its natural state ; seed lac when broken up, cleaned 
of impurities and washed; shellac when it is 
melted and formed in thin flakes. United with 
ivory-black or vermilion it makes sealing wax. 
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Dissolved in alcohol it makes lackers and var- 
nishes. 

Silver t Nitrate of . — See nitrate of silver. 

>Sc4a. — Common. See potash. 

Spanish Whiting . — Ground chalk carefully clean- 
ed from all stony matter. 

Spirits of Nitre . — An alcoholic solution of nitrous 
ether. 

Steel, Tincture of .— See muriate tincture of steel. 

Sulphate of Iron .— Copperas or green vitriol. .See 
copperas. 



Sulphate of.Mangane.se . — See manganese, sul- 
phate of. 

Sulphur .— Often called brimstone. A mineral of 
yellowish color. Soluble in turpntine, fat oils, 
biaulphuret of carbon and hot liquor of potassa. 
With oxygen it forms sulphuric and sulphurous 
acids, and with the metals it combines as sulphurate 
or sulphides. It is au essential ingredient in gun- 
powder, and the gas arising from its combustion is 
employed in bleaching straw and woolen goods. 

Tartar , Salts of . — See potash. 

Turpentine . — An oleo- resinous substance as flow- 
ing from several species of pine, larch and fir trees. 

Oil of turpentine is obtained by distilling the crudo 
turpentine. 

Umber, Burnt.— See Burnt Umber. 

Venice Turpentine. — A liquid resin which exudes 
from the larch tree. The Venice turpentine usually 
met with is turpentine to which is added a quantity 
of black melted resin. 

Verdigris. — A green oxide of copper, very poison- 
ous. The white of eggs is an antidote for the poison, 
when token into the stomach. 

Vitriol, Blue . — Called sulphate of copper. See 
Blue Vitriol. 

Vitriol, Green. —Sulphate of iron. See Copperas. 

Vitriol, Oil of . — See Acid, sulphuric. 

Whiting, Spanish.— See Spanish Whiting. 
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CALIBRES OF GO'S, RIFLING, TWfST OF KITLWG, tTC. 

European Guns.— The Enfield Rifle ; Muzzle 
Loader, Cal. 577; 3 grooves ; regular twist, slightly 
deeper at breech than at the muzzle; rifling one turn 
in 6 feet 6 inches. 

The Purdy Rifle, Muzzle Loader; Cal. 650; 4 
grooves; increasing twist, commencing at cne turn 
in 6 feet and ending at one turn iu 4 feet 9 inches. 

The Wilkinson Rifle, Muzzle Loader, Cal. 530 ; 5 
grooves with a regular twist of one turn in C feet 6 
inches. 

The Lancaster Rifle, Muzzle Loader. Bore smooth 
and elliptical diameter at muzzle ; greater axis, 550: 
lesser axis, 540 ; greater axis at breech, 557 ; lesser 
axis, 543. The twist is one quarter turn in whole 
length of barrel. Length of barrel, 30 inches. 



The Snider Rifle, Muzzle Loader; Cal. 577 ; 5 
grooves, one turn in 4 feet. 

The Whitworth Rifle, Muzzle Loader. Polygonal 
or hexagonal form of bore. Rifling, one turn in 20 
inches. Bore, 564 across the flats. 508 across center 
of flats. 

The Jacobs Rifle, Muzzle Loader; 4 grooves; loads 
and grooves equal. Rifling four-fifths turn in 24 
inches. 

Tho Turner Rifle, Muzzle Loader. Bore, 568 
Rifling Turners Patent, one turn in 4 feet. 

The Rigby Rifle, Muzzle loader. Rifling 6 groove*; 
one turn in 4 feet. 

The Boucher Rifle, Muzzle Loader. Bore hexagon 
with angles, rounded off so as to form shallow 
grooves, 60S deep in center. Bore, 670. Rifling one 
ture in 3 feet 3 inches. 

The Prussian Needle Gun, Breech Loader. Rifling 
4 grooves, one turn in 40 inches. 

The Chassepot Rifle, Breech Loader; Cal. 433; 
rifling 4 grooves, turning from left to right, one 
turn in 21} inches. 

The Snider- Enfield, Breech Loader. Rifling 3 
grooves slightly deeper at breech than at the muz- 
zle, one turn in 78 inches. Diameter, 677. Depth 
of rifling at muzzle, 05. At breech, .13. Width of 
grooves three-sixteenths inch. 

Westley Richard’s, Breech Loader. Boro octagonal 
form. Rifling one turn in 20 inches. 

Regulation Minie Rifle, Muzzle Loader. Rifling 
one turn in C feet 6 inches. 

American Guns .- —The Peabody -Martino Rifle, 
Breech Loader. Rifling 7 grooves, one turn in 22 
inches, gain twist, landB and grooves of equal 
width. 

Maynard Rifle. Breech Loader. Rifling 3 grooves, 
one turn in 5 feet, lands and grooves equal width ; 
depth, .01. 

Sharp’s Rifle, Breech Loader. Lands and grooves 
equal width. Rifling oue turn in 20 inches. 

Bown & Sons’ Kentucky Rifle, Muzzle Loader. 
Standard number of grooves 7, but made with 4, 5, 

0, and 7 grooves, same width as lands. Even twist 
one turn in 42 inches. Gain twist commences at 9 
foot and ends at 6 feet. 

Powel & Son’s Breech Loading Rifle, 6 and 7 
grooves, one turn in 30 inches. 

Steven's Rifle, Breech Loader. Regular twist, 
one turn in 26 inches. 

Springfield, U. 8. Rifle, Breech Loader, Cal. 45. 
Rifling 3 plain concentric grooves. Lands and 
grooves equal width. Uniform twist, on© turn in 
22 inches, depth .005. 

Frank Wesson's Rifle, Breech Loader. Long and 
mid-range guns using long slugs, even twist, one 
turn in 18 inches, grooves 0, lands and grooves equal 
width. Short range guns, using slugs having short 
bearing, increase twist commencing on 6 feet, and 
ending on 2 feet, 5 and 6 grooves, lands and grooves 
of equal w-idth. 

Wesson’s Muzzle Loading Rifle. Barrel 2' S" long. 
Rifling one turn in S' 6". 6 grooves; space bet ween 
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grooves equal to inferior surface presenting a 
dovetail appearance. Groves not so wide as spaces. 

The Whitney Arms Co.’b Guns, Breech Loading, 
comprising the Whitney, Kennedy, and Phamix 
systems. Rifling 0 grooves, one turn in 22 inches. 
Lands and grooves of equal width. 

Marston’s Rifle (Toronto, Canada), Muazle Loader, 
number of grooves G. lands and grooves equal 
width, regular twist, one turn in 30 inches; depth of 
groove 15- thousandths inch, slightly freed at breech. 

Pistols. — Colt's Army Pistol, Breech Loading Re- 
volver, Cal. 45. Rifling 6 grooves, twist unif orm, 
one turn in 16 inches, depth .005. 

Schofield, Smith dt Wesson Revolver for Army 
Use, Breech Loader. Bore, .435. Number of 
grooves 5. uniform twist, one turn in 20 inches. 
Depth of rifling .0075. 

CHAPTER XLH. 

Directions for Ttxrxo Afakt »bd Ahuoum Gun, Btnn 

AND PlITOLI 

It Ira 

Tbs Ballard R1B« 

The Burreaa Siiun 

Burnsides UltU 

Tha Svaaa lllfle 

HcAchldaa RapnOcr 

Honda •"fiuwkftooa". 



The Kennedy Manaiae Rifle 

Martin RepeeUnr ILfla 

The Maynard Rjfle 

Paabnd* Martini Rifle 

The Pbcenix 

TU Hemiartnn H)iU«r. 

Remington Mapulne Qm (Kwne’s PHtat) 

Remington No 8 (Hepburn's Paieniy. 

United State. Munie-Lredlog Rifle and Muakat.. 

BpringfleM Breech Ix*dlnf Rifle 

Whlloey Breech- Loading Oun 

Whitney New .System Brave h Load tag Gun 

WincUster Msgiuine Oun 

BUllnp' Breach Loadin* Shot Qua 

Kok lir^ach Loading Shot Gun 

Leferra Haminvrlaae Gun 

Parker Double-Ban* 1«! Hrtach-Loadln* %h<* One 
Rexauortoa Double- Banaled Hrwcti- Load e r Shot i 
Ropar Four-Six**;.* &hot Oar. and Rifle 



CHAPTER XLII. 

DIRECTIONS FOR TAKINO APART AND ASSEMBLING 
RIFLtS, DOUBLE-BA KHELLED SHOT OUNH AND PIS- 
TOLS, OF THE MOST NOTED MAEXRS IN THE UNITED 
STATES. 



The Ballard Rifle.— {Made by the Marlin Arms 
Co. t Hew Haven, Conn). 

To Take Apart.— 1, take the sight from the barrel; 
3, take off the stock by unscrewing butt -plate; and 
turning out the long tang Bcrew ; 3, drop the lever 
and take out lever screw ; take out the extractor 
then the block ; 4, unscrew the barrel from the 
frame and take the tang from the frame ; 5, take 
the screws from the lock and pry the plates apart. 

To Assemble. — Proceed in reverse order. 

The Burgess Repealing Rifle.— {Mads by -Whitney 
Arms Co. t Hew Haven , Conn). — I, receiver ; 2, bot- 
tom tang ; 3, lever ; 4, breech block ; 5, top lever ; 
6, ejector ; 7, carrier block ; fl, bottom plate ; 9, 
bottom plate snap ; 10. hammer ; 1 1 main-spring ; 
32, hammer screw ; 13, side loading Bpring cover 
as seen from the back ; 14, trigger. 

To Take Apart. — 1st, take out the bottom plate 
screw, and remove the plate; 2d. take out the top 
cover screws and 9lido the cover back against the 



hammer, having depressed the lever sufficiently to 
let it pass by, then pull back the hammer as far as 
possible and take the cover out ; 3d, take out tha 
carrier screws, there being one on each side of the 
upper rear portion of the receiver, and the stop 
screw on the upper front left hand skle of the re- 
ceiver, then the lever, breech-block, extractor and 
carrier can be takeo out through the top. 

To Disengage the Lever from the Breech Block.— 
Take out, 1st, the firing pin screw ; 2d, the firing 
pin ; 3d, the ejector from the side of the breech- 
block ; 4th, the large pin from either side. In as- 
sembling, replace the pin in exactly tiio same posi- 
tion it was when taken out. 

To Assemble. --1st. place the lever, b-ot-ch block, 
extractor and carrier in their proper position, rela- 
tively to one another, as they were when taken out. 
with the projection on the breech-block inside, and 
under the front part of the carrier. 2d. Replace the 
above parts taken together in the receiver, passing 
the handle of the lever first through the top, put in 
tbe carrier side screws and tho stop screw. Sd. 
cock the hammer, slide the top cover into place, tbe 
breech being left half way open, then put in tbe 
screw ; 4th, close the breach and screw the bottom 
plate to place. 

Burnside* s Breech Loading Rifle .— To clean the 
gun, unlatch the guard and drop the chamber ; press 
down the small spring bolt at the guard joint with 
the finger nail, while the lever of the joint-bolt is 
turned out of plaoe and taken from the joint. To 
detach the movable breech pin from th* chamber, 
press it bock with the thumb and forefinger of the 
left hand ; hold tbe bolt in this position with the 
thumb nail of the right hand inserted in the notch 
of the bolt, while with the fore finger of the same 
hand, the breech-pin is pushed into the chamber, 
and tbe head or button of the spring-bolt is turned 
from its place, when the breech-pin may be removed. 
Every part of the arm, except tbe lock is now ex- 
posed to view. Put together in reverse order of 
taking apart. 

The Evans Magazine Rifle. — ( Made by the Evans 
Magazine Rifle Co., Mechanics Falls, Me.; Merurin, 
Halbert d Co., agents , yew York City .)— To load 
tbe magazine, introduce the cartridge through the 
opening in the butt plate. Each complete movement 
of the lever forwatd carries tho cartridge to its 
chamber. Repeat the motion till the magazine is full. 

To use os a single loader, drop the lever to right 
angle with the barrel and insert the cartridge di 
redly in tbe chamber. 

The full motion of the lever forward discharges 
the empty shell, the return plaoe9 the loaded cart- 
ridge in position, when the arm is ready for die 
charge. 

Semi- Hammer less.— The American Arms Com 
pony are now producing a gun at a low price colled 
the Bemi-hammertesa single gun, for which the man- 
ufacturers claim that it combines the advantages of 
a hamxnerlees without the danger of the self -cocking 
principle. To cock tbe gun press down the little 
lever on the side. Tbe lock-plate is easily removed 
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to get at and oil the lock. Its construction ts such 
that no water or dirt can penetrate to the lock. 

The Hotchkiss Magazine Gun.— (Made by Win- 
chester Arms Co., New Haven , Conn.) — To remove 
the magazine cat off, tarn the notched end to the 
front; place the point of a screw driver under the 
rear end and bear down gently, slightly support- 
ing the front end against the pressure with the 
fingers of the left hand. To remove the breech- 
bolts press on the trigger and at the same time un- 
lock the bolt and withdraw it. N. B.— The bolt can 
be removed in the following manner: unlock and 
draw back the bolt until the cocking piece just 
clears the receiver; then, letting go the haudle, take 
hold of the cocking piece and turn it down to the 
right until the projection on the bolt-head leaves the 
groove under the front end of the locking-tube. The 
latter may then bo drawn out at the rear, and the 
head at tlie front of the receiver. To return the 
bolt, the head must be inserted from the front and 
the part from the rear, unless the cut-off be removed 

To remove the magazine spring and cartridge-fol- 
lower, insert the point of a screw-driver in the hole 
at the roar of the magazine tube, and draw oat the 
tube. The barrel cannot be removed until the mag- 
azine has been taken out Remove then the trig- 
ger spring screw and spring, the cartridge stop pin 
and stop, tl»e trigger pin and trigger using a punch 
to drive out the pin. Remover the trigger catch 
pin and catch, using the point of a screw-driver in 
the notched end of the pin to draw it out. 

To dismount the breech-bolt, remove the bolt- 
bead, which can be done by holding the cocking- 
piece firmly in the left hand, and with the right 
turn down the handles as in the act of locking the 
bolt; the head will then slip off. Turn out the fir- 
ing-pin screw; slip the bolt- head partly on the pro- 
jecting end of the firing-pin, and use it as a wrench 
to unscrew the pin; the main-spring may then be 
removed. Remove the extractor by tapping gently 
on its projecting end with a piece of wood. 

To assemble, proceed in the reverse order. 

Howard's Sporting Rifle, “ The Thunderbolt."— 
To clean the lock, take out the screw that attaches 
the back cud of the yoke to the breech piece; unscrew 
the barrel; then take the nut from the back end of 
the sliding breech pin, which with the mainspring 
and hammer, constitute the lock. 

In using, if the operator does not wish to have 
the piece cocked, he has only to hold the trigger 
hack while closing the guard, and it will not be 
cocked. To cock it from this position, he has only 
to open the guard a short distance, and close it. If 
he wishes to load and fire rapidly, it will cock itself. 
If in no haste, or does not wish it cocked, he has 
only to hold back the trigger, while dosing its 
guard. 

The Kennedy Magazine Gun. — ( Made by Whitney 
Arms Co., New Haven , Conn.)— Directions for tak- 
ing apart : 

1. Take out the two side screws, on the left side 
of the receiver, that are nearest together. 2. Re- 



move the bottom plate and carrier block through the 
bottom of the receiver. 3. Full cock the h^mmpr 
and take out the extractor screw from top cover, 
then depress the lever sufficiently to let the cover 
pass over it, pull back the hammer as far as possible 
and slide the cover out over it. 4. Remove the 
breech-block and lever together through the the top 
of the receiver. 

To disengage the breech-block: 1. Take out the 
firing-pin screw. 2. The firing pin. 3. The ejector 
from the side of the breech-block. 4. The large pin 
from either side. 

To assemble, put the parts together in reverse 
order from which they were taken out. 

Marlin's Magazine Rifle — (Made by Marlin Arms 
Co., New Haven, Conn.)— Figure No. 1 shows the 
arm in a closed position. A, represents the Lever; 
B. the Bolt; C, Extractor; D, the Carrier Block; E, 
the Ejector; F, the Carrier Block Spring; G, the 
Hammer; H, the Trigger; I, the Firing Pin. 

To take the action apart: 1. Take out the lever 
pm screw, and drive out the lever pin, allowing the 
lever to be removed. 2. Take out the tang screw 
(this allows tho stock to be removed;, hammer 
screw, and front pin that goes through trigger strap; 
now remove the trigger strap with lock work at- 
tached. 3. The bolt can now be slipped out. 

To assemble the action, put the parts into the re- 
ceiver in reverse order from that in which they were 
taken out 

Maynard Rifle, Self- Priming Model. — (Made by 
Mass. Arms Co., Chicopee. Falls, Mass.) — To detach 
the barrel: Looeen the lever at its rear end and 
move it forward. There is a button that keeps 
the magazine closed; turn this button downward 
and forward as far as it will go; then pull it out 
as far as it will come; this will detach the lever 
from the breech-piece, bo that it will come partly out 
of it; unhook the barrel, and the lever will pass quite 
out of the breech-piece. To attach the barrel reverse 
the operation. 

To remove the nipple: On the left aide, opposite 
the nipple, is the screw which fastens it; take out 
this screw; put a stick of hard wood in the screw- 
hole; strike the stick a little and the nipple will be 
driven out. 

To dissect the rifle for a thorough cleaning: There 
are four screws on the under side of the gun, behind 
the hole where tlie lever is pivoted. Take out the 
two farthest back, and the stock may then be drawn 
back so as to separate it from the breech-piece. 

To adjust the joint between the end of the barrel 
and the breech-piece: There are two Bcrews visible 
on the under side of the breech -piece, forward of 
the lever. They are to adjust the joint to the 
thickneas of the flange of the cartridge. To do this: 
First, turn the screw nearest the lever once round to 
the left; now raise the butt-end of the barrel, put in 
a cartridge, and observe as you bring the butt-end 
down again whether the joint is too close, so as to 
pinch the flange, or not close enough to hold it firm- 
ly. The exact degree of tightness allows the lever 
to work easily, but holds the barrel perfectly firm. 
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This degree will be found by turning the forward 
•crew to the right or left Having found this de- 
gree, turn the rear screw to the right, tightly, and 

the joiut is adjusted. 

lie Peabody Martini Rifle. — {Made hy Providence 
Tool Co., Providence, R. /.)— 1. Butt Stock. 9. 
Stock Bolt. 10. Receiver, or Body. 1J. Trigger 
Spring. 1 2. Screw for i-ocking Bolt Spring and Trig- 
ger Spring. 14. Stop Nut. 15. Block Alts Pm. Id. 
Striker, or Firing Pin. 18 Block. 25. Tumbler. 
3G. Indicator. 27. Block Lover. 2ft. Extractor. 
98. Tumbler Robt 30. Tumbler Reel Am Screw. 
SI. Extractor Axis Screw. 33. Guard. 83. Trigger. 
34. Trigger Axis Screw. 85. Swivel 3d. Swivel 
Axis Screw. 46. Barrel. 47. Fore, or Tip-Stock 
4ft. Cleaning: Rod. 

To dismount body or receiver : Turn keeper screw 
the groove in hood will allow block axlfi pin to 
drop out; open the breech, and with the thumb preai 
with force ou front end of block, and, at the same 
time, raise the lever; turn the keeper-screw so am to 
allow the tumbler axis to be pushed out. This also 
relieves the tumbler. Take out extractor axis screw. 

To assemble body: Put lever back to its place in 
assembled guard and insert both in the body. Drop 
in extractor and turn in extractor axis screw. Put 
tumbler in place and put in tumbler aria, point up- 
right and secure keeper screw. With the right hand 
raise the lever so ha to touch the lover catch, theu, 
with the first finger, pull the trigger back, and with 
the thumb push the trigger axis forward, and drop 
in the assembled block, the front end entering first. 
Apply a little force to back end of block with the 
left hand, moving the lever a little at the same time 
with the right hand, and the block will drop into 
place. Insert block axis pin and waive it with the 
keeper screw. 

To dismount guard: Take out tumbler rest axis 
screw, relieving tumbler rest. Take out trigger 
spring screw, relieving trigger spring and locking 
bolt spring. Take out trigger axis screw, relieving 
trigger. Take out locking bolt screw, if found 
necessary. 

To assemble guard : Hold trigger in place and turn 
in trigger axis screw. Restore locking bolt and 
thumb piece to place and turn in screw. Restore 
locking bolt spring and trigger spring and turn in 
trigger spring screw. Insert tumbler rest and turn 
in tumbler res taxis screw. The parts are now ready 
to be attached to the body, or receiver. 

To dismount block: Turn keeper screw on end of 
block and take out stop nut The firing pin and 
coil spring will then drop out. 

To assemble block: Restore firing pin and coil 
spring Turn in stop nut, and turn keeper screw to 
secure it. 

The firing pin has a rectangular slot near one end. 
This slot is longer on one sido than on the other. 
The long side should be so pW*d as to admit end of 
the tumbler freely. 

The Phoenix Breech-Loader— {Made by Whitney 
Arms Co., New Haven. Conn ) — No special direc- 
tions are necessary for dismounting and assembling 



the Phoenix system. The breech-block is taken 
out by loosening the screw that holds the pin, and 
then taking cot the pm. After the hrench-block 
has been removed let tbo hammer down as far os it 
will go, which relieves it from the pressure of the 
main spring, and it can then be easily removed by 
taking out the screw which holda it. 

The Remington Breech Loading Rifle.— (Made by 
E. Remington rf* Sons, llion , N. Y.)— Explanation 
of parts and technical names: A A. Receiver. B. 
Brooch Piece. C. Hammer. D. Locking Lever, 
a Mam Spring, bb. Pina c. Trigger, d. I *r*r 
Spring. •. Trigger Spring, f. Firing Pin. g. Ex- 
tractor. 

To remove the breech piece and hammer: Loosen 
the button screw until the button cau be removed 
from the beads of the breech and hammer pins. 
Cock tlie hammer, push out the breech pin, take out 
the breech piece, let down the hammer as far as it 
will go (which leaves the main spring resting upon 
a stationary pin, and obviates the necessity of using 
a main spring vise in readjusting the parts). Re- 
move the hammer pin and take out the hammer. 

To replace the hammer and breech piece: Lay the 
arm down on the right side, press upon the trigger 
at the Rome time replacing the hammer with the 
thumb piece forward and downward, untO the hole 
in the hammer and r.-cci ver correspond. Replace 
the hammer pin, cock the hammer, replace the 
breech piece, insert breech pin in receiver, and by 
pressing on the pin at tho same time pressing dowo 
the breech piece and working it back and forth 
slightly the pin will enter. Adjust tho button and 
tighten the button screw.. 

To take the entire arm apart: Take out tho ex- 
tractor screw, open the breech, remove tho extractor, 
take out the breech piece and hammer, os described. 
In military arms remove the wiping rod by un- 
screwing the same, remove tho bands, wparats tho 
tip stock from the barrel at the muzzle, until it is 
liberated from the stud upon the under sido of the 
barrel, when it maybe withdrawn from the receiver; 
take out the tang screw and remove the butt stock. 

To detach the guard strap: Take out the two sido 
screws which pass through the guard strap, always 
removing the rear screw first. Unscrew the barrel 
from the receiver, taking care that tho extractor has 
been removed before unacrewing the barrel. 

To assemble the arm- Screw the barrel into the 
receiver, until the mark on the top of tbo barrel and 
receiver correspond. Replace the extractor and 
screw, place the forward end of the guard strap in 
the receiver, putting in the screw. See that the 
main spring is in the center of tho guard strap, press 
the rear end in until the screw will enter. Replace 
the hammer and breech piece, as previously de 
scribed. Replace butt stock and tip. Tu putting 
on the bands of military guns, see that the letters 
upon them are upon the same side with the hand 
springs. Replace the wiping rod by screwing it in. 

The locking lever, attached to the guard strap, 
serves a double purpose: one end locking the sear, 
or trigger, when the breech is open to receive the 
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cartridge, which effectually prevents accidental dis- 
charge, the other end working in a groove on the 
under side of the breech piece, Berving to close the 
breech piece and keep it closed in the act of firing. 

The Remington Magazine Oun ; Keene's patent . — 
(Jfodfl by E. Remington d: Sons, Hum , A" F.) 
To remove the breech, turn the large screw at the 
right hand side of the stock below the hammer to 
the right until the carrier (which should be in its 
lower position at the time) drops free of the bolt and 
allows it to be withdrawn. N. B. The screw refer- 
red to is cat with a left bond thread. To separate 
the rear end of the bait and firing pin from the 
front end, bend back the hammer and twist it 
around to the right until the shoulder on front end 
of rear cap slides back in the groove in bre e ch bolt. 
To reassemble it reverse the operation described. 
To take out the extractor, preae back the extractor 
bolt, using the hooked end of the screw-driver for 
this purpose, thus releasing the rear end of the ex- 
tractor, which may then be lifted out of its seat. 
Care should be taken not to let the extractor be 
thrown out by the spring when released. To re 
move the stock, take off the bands ; take out the 
screw at the end of the metal tip, and remove the 
tip-stock by slipping it forward over the magazine 
tube. Unscrew the magazine tube, take out the 
tang screw, remove the guard bow, and take off tho 
but* stock. The harrel should never be unscrewed 
except with proper appliances to avoid injuring the 

To assemble the parts, reverse the operations do 
scribed, taking care in screwing in the magazine 

tube that tho follower does not catch against, the cut 
off and interfere with replacing the tube. 

Remington No. 3 Rifle,— (Hepburn's Patent, made 
by E. Remington and Sons , Ihcm, N. Y .)— Remove 
the upper screw on the left hand side, and the 
breech block may be taken out. To take out the 
hammer, remove the upper screw and slip the ham- 
mer forward into the breech block hole. To take 
out the extractor, remove the forward screw on left 
hand side. The lever which operates the breech 
block passes through the rocker sleeve with a square 
stud and is held in place by a eet screw directly un- 
der the fore stock, which must be removed if it is 
ever desired to take off the lever. If necessary to 
remove the guard it can be done by taking off the 
butt stock and taking out the side screws in tho 
usual way. The barrel should not be unscrewed 
from the frame except with proper appliances. 
When necessary to unscrew the frame, the ex- 
tractor should be taken out and the breech block 
and guard pnt back in place, before putting on tho 
wrench. 

Sharp's Rifle, ( old model using paper or linen 
cartridge, also model of 13? 4 using metallic cartridge; 
made by SJiarps Rifle Co., Bridgeport, Conn.)— 
To take the arm apart : Relieve the lever key from 
pressure o: 3pring by throwing down the lever 
guard, the key can then be taken out and the slide 
with lever guard attached, removed. 



To replace, put slide in place, leaving guard down, 
then insert lever key, turning tho key to place. 

To take off the lock, give four or five turns to the 
side screws : tap their heads gently with the handle 
of the screw-driver to start the lock from its bed, 
the side screws can then he taken out and the lock 
removed. To replace the lock, press it firmly into 
its bed, before entering the Bcrews and then turn 
them up close. 

Sharp ' 9 Rifle, (B or chard t' a Patent model of 1878; 
made by Sharp's Rifle Co., Bridgeport, Conn .) — 
Plate 3— AAA, receiver ; BB, slido ; CC, Bear ; D, 
firing bolt ; E. cam ; F, extractor ; Q, connection , 
H.trigger;K, safety catch ; L, Bafety lever; MM, lever; 
NN, mainspring ; 0, lever spring ; P, barrel 6tud ; 
R, ramrod stop, military ; S. ramrod, - military ; T, 
swivel, military ; UU, barrel ; W, forearm ; W, 
link; X, butt-stock bolt; 1, lever pin; 2, lever 
screw. 

To take the arm apart : Loosen the rear screw 
under the barrel, and this will relieve the pressure 
of tho lever spring. Cock tho gun by opening and 
closing. Bring down tho guard lever liulf way. 
Take out the lever pin on which tho lever rotates 
Tliis pin is held in place by a small screw directly 
above it. Turn this screw to the left until the cir 
cular cut in its side is on a lino with the lever pin, 
and the latter can then he removed. Pull lever out. 
of tho joint. Replace lever pin so as to hold ox 
tractor in plw. Remove screw which connects 
lover and link, through hole in left side of link 

Take out lever. Push slide up and out, and then 
laky out extractor. 

To strip the slide, uncock it and push out sear pin 
and remove scar. Take out pin at rear end of 
slide. Take out slide plug and mainspring. Drive 
cross pin out of firing bolt and remove same. Re 
move link by taking last screw out of slide. To re- 
move trigger, safety and safety lever, drive out trig- 
ger pin and safety pin above it. Pull back safety 
catch and pull out trigger. Push forward safety 
catch as far as it will go, and it will drop out, to 
get her with the safety lever above it. 

To assemble, replace safety catch, safety lever 
and trigger. Assemble slide and cock it. Push 
3afcty catch into notch of trigger. Put in extractor 
and lever pin. Insert slide and push it down, keep- 
ing extractor close to its place, in base of barrel. 
Attach lever. Take out lever pin, bring lever into 
the joint, replace the pin, and secure it by giving 
9mall screw above it half a turn to the right. 
Tighten the screw which was loosened under the 
barrel. 

Never uso a hammer or other force either in tak 
ing apart or assembling this system. If the parts 
arc in proper position, everything will go into place 
easily. 

The O. S. Muzzle Loading Rifle and Musket. — To 
take apait : Draw the ramrod ; turn out the tang 
screw ; put the hammer at half cock ; partially un- 
screw the side screw, and with a light tap on the 
head of each screw with the handle of the 6crew- 
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driver or a light wood mallet, loosen the lock from 
its bed in the stock, then turn out the side screwB 
nnd remove the lock with the left hand Be move 
the side screws and take off the bands. Take out 
the barrel by turning the gun horizontally, barrel 
downward, holding the barrel loosely with the left 
hand below the rear Bight, the right hand grasping 
the stock by the small ; if it does not leave the stock, 
Up the muzzle on the top side against the work 
bench which will effect loosening it at the breech 

To assemble, pat together in the inverse order of 
taking apart. Squeeze the barrel in place with tbe 
hand ; give the butt of the stock a gentle tap on the 
floor to settle the breech end of the barrel against 
the head of the stock. 

Springfield Breech Loading Rifle (made at Spring - 
firJd, Mass, by U. S. Government; adopted by U. S. 
Government.)— A, Bottom of Receiver ; B, Barrel; 
0, Breech Skrrow ; E, Hinge Pin ; F, Cam Lock ; 
G, Cam Latch Spring ; H, Filing Pin ; I, Firing Pin 
Spring ; J, Extractor ; K, Ejector Spriug and 
Spindle ; L. ejector Stud ; M, Lug of Extractor. 

To dismount tbe breach loading parte : 1 . Re- 

move the hinge pin by pressing on its point with & 
small-sized punch until the end carrying tbe arm 
projects sufficiently to enable it to be graaped 
and removed by the fingers. 3. Remove the breech 
block carefully, so aa not to allow the extractor and 
ejector spring to fall out. 3. Remove the extractor 
and ejector spring 4. Remove tbe latch by 
unscrewing the breech block cap screw, and 
the cup with the point of a screw driver. 5. Be 
move the cum latch spring fl. Turn out the firing 
pin screw, then take out the firing pin and spring 
from the breech block. 

To assemble I. Insert tho firing pin screw in 
the breech block, then the firing pin, and then re- 
place tho firing pin screw. 2 . Insert the cam latch 
spring ill its place, b Replace the cam latch and 
the bre*%:h block cap ; turn the capscrew well down 
t. Insert the ejector spring in its place. 5. Replace 
the extractor in such a position in the breech block 
that the small r»jcn» in the back of the extractor 
will be in a position to be presented to the point of 
the ejector spring spindle, fl. Inseii the breech 
block After swing that the point of the spindle 
has entered tho roccKi in the back of the extractor, 
strike the breech block over the thumb piece and 
head of the firing pin, a smart blow with the palm 
of the I land, forward* and downwards, this wil» 
cause it to enter sufficiently to hold it in place 
Then proas it into position by grasping the block *nd 
n-ceiver with tho fingers and thumb, the thumb 
uppermost, and squeeze it home. 7. Insert the 
hinge pin by striking it a sharp Wow with the palm 
of the baud. So© tliat the stud in the arm enters 
the roc e*tt cut for it on the side of the receiver. 

Should tho thumb piece interfere with the head of 
the hammer in raising the breech block, it is proba- 
ble that either the tumbler or sear screw’ is too locoe 
or broken. 

Whitney Breech Loading Gun (made by Whitney 
Arms Company , New Haven, Conn, y— To take 



apart : 1 . Give the screw in the side of the frame 
or receiver (that holds the two fulcrum pins) a 
few turns to release the flanges or heads of the 
two pins, then turn them away from the screw 
a littlo. 3. Place tliu hammer ou the half-cock, 
open the breech half way, and preaB the locking 
shoulder back with the screw driver until it is held 
by the catch on the locking lever made fur the 
purpose 3. Knock out the pin that holds tbe breech 
block, and take out the breech block, lever and cart- 
ridge extractor at the same time. 4. Bring the ham- 
mer to full cock, so as to release the locking shoulder, 
and then uncock it, pressing it forward ao as to re- 
lieve the tension of the springs ; knock out the 
large pin, and take out tbe hammer and locking 
shoulder together. 

To assemble : 1. Draw back the trigger to its 
usual place and insert the hammer and locking 
shoulder (placed together, as when taken out) into 
the receiver, pressing thorn forward eo as to roliove 
them from the tension of their springs ; then insert 
the hammer piu, half-cock tho hammer, and press 
back the locking shoulder until it is held by the catch 
on the kicking lever. 3. Insert the lever, breech 
block and cartridge extractor placed together, put 
in tbe fulcrum pin, turn the heads or flanges of tbe 
two pins to their places against the binding screw, 
and turn it up to its place. 3. Open the breech in 
the usual way, or simply bring tbe hammer to full 
cock, when the locking shoulder will be released and 
the p*eoe ready to operate. The ramrod is held in 
placu by being screwed into the steel on the lower 
side of the barrel. 

Whitney New System Breech Loading Gun ( made 
by Whitney Arms Company, New Haven, Conn.)— 
i, Receiver or Frame ; 2, Bottom Tang ; 3, Barrel ; 
4 , Breech Block ; 5, Hammer ; fl. Breech Block Ful- 
crum Pin ; 7, Hammer Fulcrum Pin ; 8, Extractor; 
9, Mainspring ; 10, Trigger ; 1 1, Stud. 

To take appart tbe lock work : 1. Give the screw 
in the side of the frame or receive r (that holds the 
two large fulcrum pins) a few turns to release the 
flanges or hoods of the two pins, then turn them 
away from the acrew a little. 3. Place the hammer 
on the full cock, open the breech half way, knock 
out the pin that holds the breech block and the ex- 
tractor screw in tbe side of the receiver, then take 
out the breech block and cartridge extractor at the 
same time. 8. Uncock tbe hammer, pressing it for- 
ward eo as to relieve the tension of the spring; 
knock out the large pin and take out the hammer. 

To assemble the lock work: 1. Draw back tbe 
trigger to its usual place, and insert the hammer 
into tho roooiver, pressing it forward so as to relieve 
it from the tension of the spring ; then insert tbe 
hammer pin and cock tbe hammer. 9. Insert the 
breech block and cartridge extractor, placed together, 
put in the fulcrum pin, turn the heads or flanges of 
tbe two pins to their places against the binding 
screw, and turn it up to its place ; then put in the 
extractor screw. 

Winchester Magazine Gun —{Made by Winchester 
Arms Co., New Haven , Conn.)— To take apart : 
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To take out the barrel : Take out the two tip 
screws, the magazine ring pin, pull out the maga- 
zine tube, and take off the forearm ; then, before 
unscrewing the barrel from the frame, the breech 
pin must be thrown back by moving the finger-lever 
forward, otherwise the attempt to unscrew it will 
break the spring catch that withdraws the cartridge, 
and ruin the breech-pin. 

To remove the breech pin model of 1866 : After 
removing the side plates and links, the spring catch 
must be next taken out, which is done by moving 
the breech-pin back so that the pin that holds tho 
Bpring catch will be in a line with a corresponding 
hole through the frame; then with a small steel 
wire punch out the pin, then move the breech-pin 
forward and take out the spring catch ; the piston 
can then be unscrewed with pliers or hand vise, first 
setting the hammer at full cock, or taking it oat. 

In models of 1873 and 1876 : After removing the 
side plates and links, take out the link pin and re- 
tractor ; the piston can then be pulled out witli the 
fingers, first removing the hammer or setting it at 
full cock. Should the main spring require strength- 
ening it can be done by turning up the strain-screw, 
which will be found directly under it, on the under 
side of the frame. 

Remington's Rifle Cane,— {Made by E. Remington 
dr Sons liion, N. Y .) — Directions for using: To 
load, unscrew the handle or breech from the body 
of the cane ; insert the cartridge and replace the 
handle, drawing bock the handle will cock the piece 
ready for firing, when pressing on the trigger knob 
underneath will discharge it. Do not press on the 
trigger-knob when the piece is being cocked. 

The lock-case or breech may be closed by a slight 
presaure upon the spring sight. 

For hunting or target practice, remove tho tip or 
ferule at the muzzle. If it is required to use the 
arm suddenly, as for self-defense, it is not necessary 
to remove the tip. 

To remove the lock-case, remove the ferule under 
the handle by driving it down, take out the pin un- 
der the ferule, draw out the handle, draw the cane 
to full cock and press down and back the trigger, 
unscrew the lock from the barrel and push the cock 
out at the top end of the case. 

In replacing the lock be careful to get the slot on 
a line with the guide inside of the case, and press 
down the sight spring. 

Bluings' Breech Loading Shot Gun. — {Made by 
Billings d Spencer , Hartford > Conn .) — This arm is 
provided with a backward and upward moving 
breech block in the rear of the cartridge, the 
breech block turning backward upon the hinge, 
which is a more natural motion than a forward turn. 

To open the breech for loading, half rock the 
piece ; draw the locking bolt with Bmall handle on 
right side, and pull towards you ; this retracts the 
firing pin, also extracts the shell automatically at 
the same tame. 

The Fox Breech Loading Shot Gun. — (Made by 
Americcm Arms Co., Boston. Mass .) — To take apart: 
To detach the barrels, first open the gun as if for 



loading, which is done by pressing forward the 
thumb-piece on the top of the stock; then with the 
left thumb at a point about two inches from the end 
of the barrels, press the barrels towards the right 
and the gun is in position to load. Next turn the 
gun over in the right hand, holding it by the small 
of the stock, the end of the stock under the elbow 
supporting the weight of the gun; with the left 
thumb press the extractor home, and, with the 
thumb placed on the extractor spring, as close up 
to the fore end as convenient, press down the ex- 
tractor firmly, and gently swinging the stock to the 
right until the detachment is obtained. 

To attach the barrels again, grasp the barrels 
with the plate up, so that the large screw at the 
head of the plate comes about at the center of the 
hand; be sure that the extractor is home. Place 
tho opening for the screw which ie in the brooch- 
plate, over the screw, with the stock at an angle of 
about forty-five degrees with the barrels, at the 
same time put the left thumb on the end of the fore 
end, holding it firmly and flat on the plate, the 
stock plate covering the guide-pin next the screw 
on the barrels, but not the pin on the extractor; 
gently move the stock until the two plates come 
into perfect contact, when the barrel will swing 
into position. 

To remove the extractor, detach the barrels from 
the stock, lay them on a table with the plate up and 
muzzle from gun; pull out the extractor as far as it 
will come readily, then turn it to the left until the 
short arm strikes end of the barrels; now draw it 
straight out, meanwhile holding a finger over tho 
extractor button to prevent Us springing out and 
getting lost, when the button and locking stud will 
fall out of their own weight. 

To replace the extractor, lay tho extractor button 
in its cavity and slide the long shank of the extract- 
or through it, then place the locking stud in posi- 
tion, holding it snug against the rear end of its seat, 
run the extractor into it, solid home, and turn to 
the right till the short arm is opposite its hole, when 
push straight in. 

To take out firing pins, remove the screw holding 
them, which will be found in the breech -piece at the 
rear of the scroll-fence. 

The Le fever Hammerless Gun.— {Made by Daniel 
Lefever , Syracuse, N. Y .}— Locks are rebounding. 

To take apart : To take off the lock, see that 
both hammers are down ; take out lever-screw ; 
remove lever ; turn out lock plate screw and drive 
off right hand lock by tapping on head of lock plate 
screw ; take out the screw and insert in 6ear hole, 
and drive off left hand plate. 

To take out the hammers, turn in the screws in 
bottom of the frame until the mainspring will allow 
the hammer to drop back far enough to allow its 
being lifted out of the frame. In putting back, be 
careful to pre oo the projection on the lever on top of 
the spring that holds it. up to place, before putting 
the lever- screw in. 

Parker Double-barreled Breech-loading Shot Gun. 
{Made by Parker Brothers , Meriden, Conn.) — 1. 
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Finger piece. 2. Guard. 3. Lifter. 4. Locking 
bolt screws. 5. Locking bolt. 6. Barrel lug. 7. 
Trip. 8. Trip spring. 11. Extractor. 13. Joint 
Roll. The finger piece is solid and a part of lifter. 

Pressing up the finger piece in front of guard 
raises the lifter, and its beveled side coming in con- 
tact with the locking bolt screw, acts as a wedge to 
draw the locking bolt fiom the mortise in the lug, 
and releases the barrels so that they tilt upward 
ready to receive the cartridges. When the bolt is 
back to the position shown in Fig. 2, the small bole 
which is drilled in the under side of the bolt comes 
directly over the trip, which, by the assistance of 
the trip spring, is made to enter the hole in the bolt 
and thereby hold it in position. 

For cleaning, it can be very easily removed by 
taking off the locks and removing the locking bolt 
screw from the end of the locking bolt, then pm 
down on the trip, which will allow th© lifter to be 
withdrawn without removing either stock, guard or 
trigger-plate. 

To replace the plunger: Withdraw the cone with 
a common screw-diiver, by pressing it against the 
plunger until the screw-driver enters the elot. After 
removing the plunger and Bpring, be careful to re 
place them with spring at side of plunger. 

Remington Double-barreled Breeck- loading Shot 
Gun. (Made by E. Remington dr dons, Rum, N. F.) 
—A, thumb piece; B, lever, engaging locking 
bolt; C, pivot of lever B; D, locking point; H, 
joint check; K, pivot pin; L, joint check screw 
limiting motion of barrels; M. hammer lifter; n’ 
extractor; 0, wire, a shoulder of which rests against 
P ; P, shoulder of dog engaging locking bolt ; 3, 
snap action spring. 

To take apart: To remove the barrels, take off 
the tip-stock, full cock both hammers and pz-us the 
thumb-piece (between the hammers, and used for 
unlocking the barrels for loading) upward as far m 
it will go. The barrels can thus be detached. 

In Fig. 3, the locking bolt is drawn as far as the 
shoulder P will allow it to move. This shoulder 
P is formed on one side of a little dog, in the other 
aide of which is a corresponding shoulder, rest- 
ing against the wire 0. 6o long es the tip-stock 
is in place this dog cannot yield or permit the lock- 
ing-bolt to be drawn far enough to allow the joint- 
check to come out of the mortise in the frame; but 
when the tip-stock is removed, the wire O can slip 
part way out, as in Fig. 4, allowing the shoulder P 
to move hack, bo that the locking-bolt can be drawn 
back clear of the joint-check— thus releasing the 
barrels. 

The Roper Four shooting Shot-gun and Rifle. 
(Made by the Billings & Spencer Co. .Hartford, Conn.) 
—A, frame; B, receiver; B 1 , hinged lid of receiver; 
0, hammer; D, plunger; head of plunger; E, 
plunger link; F, cartridges; G, carrier in which 
shells are placed; H, lever to revolve carrier; I, 
mainspring; J, sear; a, ratchet; b, stirrup; c, link 
connecting hammer with mainspring; d, pin of 
lever H ; c, pivot of carrier G; /, firing pin; h, elastic 
tail of lever H. 



410 GUNSMITH'S MANUAL 

To take apart: To take the gun apart, turn in 
the set screw on under side of cylinder forward of 
the guard plate screw, until it comes to & stop. 

Then bring the hammer to cock notch and unscrew 
the cylinder from breech. N. B.-This set screw 
turns tn to take the gun apart, and turns out to 
fasten the cylinder. 

In putting the gun together, screw up the breech 

X T U \} } ? 8< ? W ^ 136 This screw 

should be turned sufficiently tight to prevent any 
looseness of the breech. 

To take off the stock and expose the Jock, take 
out the long screw that runs through the small 
rear end of receiver on top. and the screw in the 
guard plate which fasten* it to the receiver under- 
neath in front. Then remove the stock, and the 
working parte are exposed and can be readily 
cleaned and oiled. The firing pin should be de- 
tached occasionally, cleaned and oiled, as its easy 
working insures certain fire. To do this, take out 
the small screw in the top of the hammer and 
remove tbe piston entirely from the reoeiver. and 
the piston and firing pin are readily separated. In 
replacing the piston, care should be taken to put it 
m ngnt side up. the retractor spring being at the 
bottom. Never attempt to take out the screw 
which fastens the link to the piston, until the 
firing pin is detached. 

. Coifs Revolver For Army Use, Cal {Mode 
by the Colt Pat. Fire Arms Co., Hartford , Cbnn.)- 
A, barrel; B, Frame; B‘, recoil plate, 0, cylinder; 

DD, firing pan; D 1 , canter pin bushing; K, guard; 

F, hack Btrap; G, hammer; H, main spring; I, ham- 
mer roll and rivet; J, hammer screw ; K, hammer 
cam; L, hand and hand spring; M, bolt and screw; 

N, trigger and screw; O r hammer notches. P, firing 
pin and rivet; Q, ejector rod and spring; Q», ejector 
tube; R, ejector head; S, ejector tube screw; T, short 
guard screw; U, seat and bolt spring (combined) 
and screw. V, back strap screw; W, main spring 
screw; X, front sight; Y, oenter pin catch screw. 

To take apart: To dismount the pistol, half- 
cock the hammer, loosen the centre pin catch screw; 
draw out the centre pin, open the gate, and the cyl- 
inder can then be withdrawn. To remove the 
ejector, turn out the ejector tube screw, then push 
the front end away from tbe barrel and pull it to- 
wards the muzzle. The stock can be removed by 
turning out the two screws just behind the ham- 
mer, and that at the bottom of the strap. Remove 
the main spring and trigger guard; the parts of the 
lock can then be readily separated. The cylinder 
bushing should then be pushed out for cleaning. 

To remove the gate, turn out a screw in the lower 
side of the frame (hidden by tbe trigger guard), then 
the gate spring and catch can be withdrawn, and 
the gate can be pushed out. 

To assemble the pistol, follow the directions for 
dismounting in reverse order. The mainspring is 
most conveniently mounted by turning in the screw 
part way, then swinging around the front end of 
the m ai n spring until it bears against the under aklc 
of the friction roll. The cylinder bushing should be 
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frequently removed for Gleaning. 

North's Patent Revolving Pistol.— 7 o take the 
pistol apart, take out the screw in the forward oud 
of the lock and barrel frame, which runs through the 
base-pin, then draw back the operating lever so as 
to bring the hammer to the half-cock, turn the 
cylinder round by hand until the mortise in the hark 
end of the cylinder is found, which mortise connects 
the cylinder with the recoil shield; then unlock the 
rammer and draw it and the base-pin out; the cylin- 
der is then left free to be taken out. When the 
cylinder is taken out be careful not to leave the 
spiral spring which lays in a recess made in the front 
end of the cylinder, and in putting together be care- 
ful to replace this spring. 

To take the lock apart, first takeout the main and 
lever springs which are both held by one screw; then 
take out the hammer, next the small screw connect- 
ing the lever with the link of the toggle-joint (this 
screw is in the lever on the outside of the pistol just 
back of the trigger). Next bend up the toggle-joint 
and take out the lever and trigger, which are both 
held by one screw; then take out the toggle-joint 
and revolving lever, which are connected together 
by two screws. 

To put the lock together, first pnfc in the toggle- 
joint, then the main and lever springs, next the 
hammer, then the lever and trigger; next screw the 
revolving lever to the toggle-joint. 

To put the cylinder in its place, first put the recoil 
shield (the piece with ratchets made for turning the 
breech) into its place and draw back the operating 
lever so that the hammer will come to full cock, at 
the same time pressing back the recoil shield as far 
as it will go, still holding bock the operating lever; 
see that the spiral spring is in place in front of the 
cylinder, put the cylinder in place, let the projecting 
pin on the recoil shield come into the mortise in 
back end of cylinder; then put base-pin and rammer 
to place and turn In the screw which holds it. 

The Remington Revolver ( SmooCs Patent, made 
by E. Remington & Sons, Ilion, JV. Y.) — To load: 
Half-cock the hammer ; then turn the cylinder 
around so a3 to bring the chambers in line with the 
opening in the recoil shield, in which position the 
cartridges can be inserted, or the empty shells ex- 
tracted by means of the rammer on the side of the 
barrel. 

To remove the cylinder: Half-cock the hammer, 
then slide forward the stud in front of the cylinder 
through which the extractor rammer operates. The 
cylinder is replaced in the same way, but it is gen- 
erally necessary to turn it in its seat to get the pawl 
out of the way before the centre pin will enter the 
hole in the cylinder. 



To take the arm apart for cleaning: Remove the 
cylinder ; then take out the two screws for holding 
the guard to the frame. When the guard is taken 
off. all the lock work is accessible for cleaning. 

In older to keep a revolver in good condition, the 
cylinder should be taken out and oiled before putting 
it away after firing. The centre pin should be re- 
moved and cleaned to prevent it from rusting and 
impeding the rotation of the cylinder. 

The Remington Magazine Pistol— [Rider's Patent. 
Made by E. Remington & Sons, I lion , N. K.)— To 
load: Draw the tube from the magazine; hold the 
pistol barrel upright; drop the cartridge, rim down- 
wards, into the magazine; when full, insert the feed- 
ing tube in the magazine and lock in place by turn- 
ing the caps and engaging catch in the notch under 
the barrel. 

To fire: Grasp the pistol in tlio usual manner, 
press the thumb upon the breech-bl(*;k, carrying the 
block downward until released from the recoil 
shoulder; then draw the block and hammer back- 
ward until the hammer engages in the cock notch; 
then let the block forward by an easy motion and 
the cartridge will be carried into the chamber; the 
pfetol will remain at full cock and is discharged by 
pulling the trigger. In case the pistol should be 
loaded, and cocked, and not needed for use, the 
cartridge in the chambe r may be relumed to the 
magazine by simply drawing hack the breech and 
pressing the carrier downward until tho cartridge is 
in position to enter the magazine, then letting the 
block forward. This is to insure safety in carrying. 
The principle of this arm is such that the same mo- 
tion cocks the hammer and carries the chargo from 
the magazine to the chamber. 

Schofield, Smith d: Wesson Revolver , cal. 45.— 
( Made by Smith rf: Wesson, Springfield, Mass.)— 
To dismount the pistol: Tho only part of the 
pistol which will ordinarily require removal is the 
cylinder, which can be taken out as follows: Turn 
the cylinder catch just 180 dog., as indicated by the 
notch on its head; open the pistol; press up the 
head of the catch until it clears the cylinder; draw 
out tho cylinder; replace it in inverse order. 

To remove the cylinder and ejector of tho pocket 
pistols, open the pistol until the piston protrudes 
half way, raise the barrel catch and turn the 
cylinder two turns to the left. 

To replace the cylinder and ejector, open the 
pistol to its full capacity, raise the barrel catch, 
press the cylinder forward upon t lie base pin and 
give It two turns to the right. 

The Automatic (Aferwin, Hulbert A Co.) is so 
simple in its arrangements as to need no directions 
for assembling or taking apart. 
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